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ABSTRACT 

We present a deep I,Z photometric survey covering a total area of 1.12 deg'^ of the a Orionis cluster 
and reaching completeness magnitudes of 7=22 and Z=21.5mag. From I, I — Z color-magnitude 
diagrams we have selected 153 candidates that fit the previously known sequence of the cluster. They 
have magnitudes in the range /=16-23mag, which corresponds to a mass interval from 0.1 down to 
0.008 M0 at the most probable age of a Orionis (2-4 Myr). Using J-band photometry, we find that 
124 of the 151 candidates within the completeness of the optical survey (82%) follow the previously 
known infrared photometric sequence of the cluster and are probably members. We have studied the 
spatial distribution of the very low mass stars and brown dwarf population of the cluster and found 
that there are objects located at distances greater than 30 arcmin to the north and west of a Orionis 
that probably belong to different populations of the Orion's Belt. For the 102 bona fide a Orionis 
cluster member candidates, we find that the radial surface density can be represented by a decreasing 
exponential function (cr = aQe~^^'^°) with a central density of ao=0.23 ± 0.03 object/arcmin^ and 
a characteristic radius of ro=9.5 ± 0.7 arcmin. From a statistical comparison with Monte Carlo 
simulations, we conclude that the spatial distribution of the objects located at the same distance from 
the center of the cluster is compatible with a Poissonian distribution and, hence, that very low mass 
stars and brown dwarfs are not mainly forming aggregations or sub-clustering. Using near-infrared 
JiJ A'-band data from 2MASS and UKIDSS and mid-infrared data from lYiKC / Spitzer, we find that 
about 5-9% of the brown dwarf candidates in the a Orionis cluster have AT-band excesses and 31±7% 
of them show mid-infrared excesses at wavelengths longer than 5.8 jj. m. These are probably related to 
the presence of disks, most of which are "transition disks" . We have also calculated the initial mass 
spectrum [dN /dm) of a Orionis from very low mass stars ('~ 0.10 Mq) to the deuterium-burning mass 
limit (0.012-0.013 M©), i.e., complete in the entire brown dwarf regime. This mass spectrum is a 
rising function toward lower masses and can be represented by a power-law distribution (dN/dm oc 
m~") with an exponent a of 0.7± 0.3 for an age of 3 Myr. 

Subject headings: stars: low-mass — stars: brown dwarfs — stars: pre-main sequence — stars: lu- 
minosity function, mass function — stars: individual (a Orionis) — Galaxy: open 
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clusters and associations: individual (a Orionis) 



1. INTRODUCTION 

Studies of substellar populations in clusters have the 
advantage over those in the field that the objects have 
a common age, metallicity and origin and occupy a well 
defined region in the sky. These parameters are spe- 
cially important for the study of the mass function in 
the substellar regime, where the luminosity function de- 
pends drastically on the age. 

The very young a Orionis cluster, located around 
the star of the same nam e, h as b een known since th e 
early studies of Garrison ( 19671 ) and lLvngal (|198lL Il983f ). 
The CT Orionis multiple star, whose brightest compo- 
nent is an 09.5 V, belongs to the OB lb association in 
the Orion complex popularly known as Orion's Belt. 
Rontgensatellit (ROSAT) satellite observations of this 
association led to the discovery of a very young stel- 
lar po pulation aroun d a Orionis ("Wa lter et al.l 119971 : 
IWolk fc Waited [20001). Prev i ous p hotometric searches 
in the cluster (jBeiar et al.l Il999l hereafter BZOR; 



Beiar et al.l 1200 ll hereafter BMZ O: iBeiar e t aLll2004al: 



Sherry et alj 120041: Eenyon et al.|[200 5: Cab allero et alj 
20071 ICaballerol l2008at iLodieu et al.l I2009D have found 



a large stellar and substellar population. Follow- 
up spectroscopic studies have allowed us to char- 
acterize the spectral sequence of substellar members 
between M6 and T 5. 5 (BZOR: IZapatero Osorio et al.l 



1999a', '2000', '2002 allbl: iBarrado v Navascues et al l 



~002a. 2003: Martm et all 120011: iKenvon et"arf 
Burningham et al. I12005D. Studies of the depletion of 



2001 



2005 



lithium in the atmosphere of K6-M8.5 spectral type low 
mass members of the cluster impose an upper age limit of 
8 Myr and suggest a most li kely age for the cluste r in the 
interval 2-4 Myr (Zap atero Osorio et al.ll2002bD . This 
is in good agreement with previous age determinations 
based on more massive stars in the Orion association 
(lBlaauwll964ll991l:lm"rren fc Hesseijll978l:lBrown et al.l 
|1994|) . Other studies, based on isochrone fits to photo- 
metric sequences, have det ermined simil ar ages of the 
clust e r (se e Wolk fc Waited 1 2000: BZOR; lOliveira et all 
120021 [2004t .Sherrv et al.l 12004) . The Hipparcos satel- 
lite provides a distance of 352lg5^pc ()Perrvman et al.l 
Il997f) for the central star a Orionis AB. This distance 
agrees with previous works on the Orion OBlb associa- 
tion, which determine a distance between 360 and 500 pc 
(lBlaauwll964ll991l:rWarren fc Hesseijll978l:lBrown et al.l 
I1994D and with recent estimates based on main sequence 
fitting and the dynamical parallax of a OriAB, which 
give distance s of 444 ± 22pc, 400pc, and 334+|2PC,^ 
respectively (ISherrv et al.l l2008t iMavne fc NavloH 120081: 
lCaballercill2008cD . This star is affected by a low extinc- 
tion of E{B — V) = 0.05 mag (|Lee,1968.) . and the asso- 
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Th e real distance b ecomes ~ 385 pc if a OriAB is a triple 
system llCaballeroll20083) . as recently claimed bv lSimon-Di'az et al.l 
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dated cluster also exhibits very little reddening, with 
a typical visual ex ti nction Ay < 1 ma g (see BMZO; 
lOliveira et al] 120021 : iBeiar et al.l l2004aD . In addition, 
the average metallicity of the a Orionis cluster is de- 
termined to be [Fe/H]=~0.02±0.09±0.13 (random and 
systematic errors), which is cons istent with solar values 
(jGonzalez- Hernandez et al.ll2008l ). 

The a Orionis star cluster is one of the best sites 
in which to define the substellar initial mass function 
because of its high number of the cluster members, 
which leads to good statistics in a relatively small 
area and a knowledge of the cluster sequence for a 
wide range of masses from 25 M© to 0.003 M©; its 
low extinction, which allows us to assign directly 
masses from magnitudes in comparison with theoretical 
isochrones; and the absence of differential reddening, 
which would otherwise obscure some of its members. In 
spite of these unique characteristics, a Orionis has a very 
young age, which means that no dynamical evolution 
is expected, and that the mass function is very close 
to the initial mass function. Several studies have dealt 
with the cluster mass func tion both in the s tellar and 
substellar domai n (BMZO; IGonzalez-GarciETet al. 200^ 
ICaballero' 2007: Caba llero et al.l 120071: llodieu et ail 
i2009: Bihain e t al. 2009| ). In addition, a lot of ef- 
fort has been expended on this site to investigate 
the formation process of substellar objects, and 
in particul ar, the study of accretio n disks a nd /or 
outflows (Barrado y Navascues et al. '2002a', 2003t 

Muzerolle et al, 20QJ; 



Zapatero Os orio et al. ^200 2a,b,; 

Kenvon et al.ll2005HCaballero et al1l2006[ ). and the exis- 



tence of infrared excesses possibly related with th e pres- 



ence of disks, both in the near-inf r ared ( Oliveira et al 
'200^ IBarrado v Navascues et all 120031: iB eiar et al 
2004a') a nd in the mid- i nfrared (iJavawardhana et al 



2003; Oliv eira et all |20M l200l iHernande ze^Ll 
Caballero et al.l l2007t ^Zapa tero Osorio et al.l 



2007t 



Scholz fc Javawardhanal ^2008: L uhman et al.ll2008[) . 



20071: 



In this paper we present a deep IZ{ J) survey cover- 
ing an area of 1.12 deg^ around the star a Orionis. We 
aim to detect and characterize very low-mass stars and 
substellar objects with completeness in the whole brown 
dwarf domain in a significant area of the cluster. De- 
tails of the observations are indicated in Section 2. In 
Section 3 we explain the criteria for selecting member 
candidates. Section 4 is devoted to study the spatial 
distribution of candidates in the cluster. In section 5 
we study their infrared excesses using the available Two 
Micron AU Sky Survey (2MASS), UKIRT Deep Infrared 
Sky Survey (UKIDSS) and Spitzer photometry, and in 
Section 6 we estimate the substellar mass spectrum of 
the cluster. Conclusions are given in Section 7. Part of 
the data on which the present paper is based were used 
in previous surveys bv IZapatero Osorio et al.l (|2000D and 
BMZO, covering an area of 847arcmin^. Preliminary re- 
sults of the cluster subs t ellar sp atial distribution were 
presented bv IBeiar et"all (j2004bl) . 

2. OBSERVATIONS 
2.1. Optical Photometry 



3 



We obtained IZ images with the Wide Field Camera 
(WFC) mounted on the Cassegrain focus of the Isaac 
Newton Telescope (INT) on 1998 November 12 and 13. 
The camera consists of a mosaic of four 2kx4k Loral 
CCD detectors, providing a pixel projection of 0.33 and 
covering an effective area of 1012 arcmin^ in each expo- 
sure. We observed four different fields with tiny overlap- 
ping between neighboring pointings, covering a total area 
of 1.12 deg^. The central coordinates of these pointings 
are indicated in Table [T] A representation of the survey 
can be seen in Figure [TJ We performed three individual 
exposures of 1200 s in each pointing, resulting in a total 
exposure time of 1 hour in each field and filter. 

Raw frames were reduced within the IRAF^ environ- 
ment, using the CCDRED package. Images were bias sub- 
tracted, trimmed and flat-field corrected. We suitably 
combined our own long exposure scientific images to ob- 
tain fiat-fields. These flat images, usually called super- 
flats, are very useful for correcting fringing patterns not 
present in sky or dome fiats. The photometric analysis 
was performed using routines within DAOPHOT, which in- 
clude the selection of objects with stellar PSF using the 
DAOFIND task (extended objects were mostly avoided) 
and aperture and PSF photometry. The average see- 
ing on both nights varied from 1.0 to 1.2 arcsec. Nights 
were not photometric and instrumental magnitudes were 
transformed into the real magnitudes in the Cousins / 
system using observations of common stars obtained with 
the same instrumentation on a photometric night on 2003 
January 8. This night was calibrated using photometric 
standard stars from Landolt (Landolt 1992), observed 
throughout the night and in each of the four detectors. 
Wc found a difference in the zero points of the detectors, 
and hence, we calibrated each of them independently. 
Basically, the detector 4 (the one in the center) has sys- 
tematically a zero point ^0.4 mag fainter, while the rest 
of them are similar within 0.1 mag. The calibration of 
these data in BMZO was done assuming that the sensi- 
tivity of all the detectors were similar and this explains 
why the /-band photometry of some of the objects pre- 
sented here is different f rom that presented in BMZO and 
IZapatero Osorio et al.l |2000). Instrumental magnitudes 
of Z filter were pseudo-transformed into apparent mag- 
nitudes assuming that the distribution of the number of 
stars per interval of magnit ude 1 — Z \s similar to th at of 
the Pleiades cluster (Zapat CTO Osorio et al.llT999b[ ) and 
has a maximum around I — Z ^ 0.4 mag. The absolute 
calibration of this filter is not strictly necessary for the 
selection of our candidates, since this task is carried out 
in relative terms: for a given /-band magnitude, candi- 
dates must have 1 ~ Z colors redder than field sources 
and overlap and extrapolate the expected photometric 
sequence of the cluster defined by known members. We 
always refer to the calibrated / band to estimate masses 
for our objects. The survey completeness magnitudes 
are /=22.0, Z=21.5mag and the limiting magnitudes are 
/=23.8, Z=23.0mag. We adopted as the completeness 
magnitude the value at which the histogram of detections 
as a function of magnitude reaches a maximum 10-cr 

^ IRAF is distributed by National Optical Astronomy Obser- 
vatories, which is operated by the Association of Universities for 
Research in Astronomy, Inc., under contract with the National Sci- 
ence Foundation. 



detection) , and as limiting magnitude the value at which 
50% of the objects at the maximum of the histogram are 
detected (~ 3-tT detection limit). 

Table [2] contains the optical photometry and coordi- 
nates of selected objects (see section ??). The error 
bars account for both the instrumental magnitude errors 
and the uncertainties in the photometric calibrations, 
which are typically 0.03-0.04 mag. Astrometry was de- 
rived from the UKIDSS Galactic Cluster Survey (GSC) 
catalogue for those objects present in the Data Release 
6 (a correlation radius of 5 arcsec were used to cross- 
match the list of targets). The astrometry of fainter can- 
didates not detected in UKIDSS was obtained from the 
plate solution of each detector derived using the UKIDSS 
astrometry of bright objects in common and the CCMAP 
routine. Typical root-mean-square of 0.1-0.4 arcsec were 
found in the astrometric solution for different detectors. 

2.2. Infrared Photometry 

We obtained J-band photometry with the CAIN in- 
frared camera on the Telescopio Carlos Sanchez (TCS) 
at Observatorio del Teide, on 1998 September 18, 1999 
January 23, 24, February 24, August 22, 23, 24, Novem- 
ber 26, 27, December 28, 29, and 2000 January 27, 
and February 11, 12, and with the MAGIC instrument 
mounted on the 2.2 m telescope at the Calar Alto Obser- 
vatory on 1998 December 6. The CAIN camera consists 
of a 256x256 pixel NICM0S3 infrared array, providing a 
pixel projection of 1.00 arcsec and covering a total area of 
4.3x4.3 arcmin^ in each exposure. The MAGIC instru- 
ment has also a 256x256 pixel NICM0S3 infrared array, 
providing a pixel projection of 0.64 arcsec and covering 
an area of 2.7x2.7 arcmin^. Exposure times ranged from 
60 to 1000s (CAIN) and from 405 to 900s (MAGIC). 
Average seeing varied from 1.5 to 4.0 arcsec during the 
TCS observations and from 1.0 to 2.0 arcsec during the 
Calar Alto run. We also obtained J-band photometry 
for the complete area of the BZOR survey on the 3.5 m 
Calar Alto telescope in 1998 October, using the Omega- 
Prime instrument, which was cross-matched w it h our 
optical photometry. See IZapatero Osorio et al.l ()2000l ) 
and BMZO for more details about these J-band data. 
The raw CAIN and MAGIC data were processed within 
the IRAF environment, including sky subtraction and 
flat field correction. Final individual images were prop- 
erly aligned and combined. Aperture photometry was 
performed using DAOPHOT routines. Instrumental magni- 
tudes were transformed into apparent magnitudes in the 
UKIRT system using seve ral photometric fie ld standards 
obtained for each night (|Hunt et al.l Il998l) . For some 
of our objects observed in non-photometric condidtions, 
the CAIN photometry was calibrated using the 2MASS 
photometry of objects in common in the same field of 
view. For a few objects for which the CAIN photom- 
etry has large uncertainties (>0.2mag) or there are no 
available data, we have adopted the photometry from 
UKIDSS (described below). All the available J-band 
data for our candidates are provided in Table [2] Error 
bars account for the instrumental magnitude errors and 
the uncertainties in the photometric calibrations, which 
are typically 0.02-0. 13mag for the CAIN and MAGIC 
data and 0.05 mag for Omega-Prime. 

2.2.1. 2MASS and UKIDSS Near-Infrared Photometry 
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In addition to the TCS and 2.2niCA data, we have 
used the available JHKs photometr y from the 2MASS 
All Sky Catalog of point sources (jCutri et all I2006D 
and ZYJHKs photometry from the UKIDSS G C S. Th e 
UKIDSS project is defined in iLawrence et alJ (|2007f ). 
UKIDSS use s the UKIRT Wide Field Camera (WFCAM; 
Casali et al.|[2007 ) and a photometric system described in 
Hewett et all^Oef ). The pipeline processing and science 
arc hive are described in J . Irwin, et al. (in preparation) 
and iHamblv et al.l ("2008) . We have used data from the 
6th data release (DR6plus) . A radius of 5 arcsec was used 
to cross-match our list of candidates with corresponding 
catalogs. The JHKs-h&nd data for 97 objects were ob- 
tained from the 2MASS catalogue and ZYJHKs data 
for a total of 126 sources were obtained from UKIDSS. 
Another 10 additional objects have available photometry 
in the Y JHKs bands and another 10 have information 
in at least one of the UKIDSS GCS filters. For more 
details about the astrometric and photometric analysis 
of 2MASS data, see the Explanatory Supplement to the 
2MASS AU Sky Data Release ( Cutri et al, 2006). For 
more details about the UKIDSS GCS and the astromet- 
ric and photometric quality of the data in the a Orionis 
cluster see previous work bv lLodieu et al.l (|2009[ ) and ref- 
erences therein. Completeness magnitudes of UKIDSS 
GCS in this cluster is Z=20.2, y^2 0.0, J^IQ.O, g=18 4 
and iir=18.0mag, as estimated bv iLodieu et al.l (|2009l ). 
Our present survey is about 1.5 mag deeper in the Z- 
band than UKIDSS GCS. This explains why there are 
30 of our selected objects that have no UKIDSS counter- 
part in this band and 9 have no counterpart in any band. 
Two of these objects have an /-band magnitude fainter 
than the completeness of our survey, and four of them 
do not have a very red I — J color. The other three are 
located at northern declinations (lower than -2°01 30 ) 
and are outside the UKIDSS GCS area in the a Orionis 
cluster. Nevertheless, most of the good cluster member 
candidates within the completeness of our survey have 
available photometry at least in the JHK-ha,nds of the 
UKIDSS GCS catalogue. The available 2MASS photom- 
etry of selected objects is indicated in Table [2l while 
UKIDSS photometry is indicated in Table [H 

To check the accuracy of our photometry and study 
possible variability among the selected candidates, we 
have compared the new J-band data presented in this 
paper with the photometry provided by the 2MASS and 
UKIDSS catalogs. Table S] summarizes the comparison 
between the CAIN and 2MASS photometry for the ob- 
jects that have been independently calibrated and be- 
tween the CAIN and UKIDSS photometry. In addition, 
we also include the difference between the J-band data 
from Omega-Prime and 2MASS and UKIDSS. In this ta- 
ble, the average differences, errors, standard deviation of 
the mean and the number of objects are indicated. In 
summary, the J-band photometry presented in this pa- 
per is consistent with the photometry of the 2MASS and 
UKIDSS catalogs. Small offsets can be explained by the 
differences in filter systems and the intrinsic variability 
of some of the targets. 

2.2.2. IRAC/Spitzer mid-Infrared Photometry 

We have also used available public data frorn the In- 
frared Array Camera (IRAC, iFazio et all I20Q4D on the 

Spitzer Space Telescope, belonging to the Spitzer Guara- 



teed Time Observation program #37 (PI: G. Fazio). 
Processed images were downloaded using Leopard soft- 
ware. More det a ils ab out these data can be found in 
iHernandez et al.l ()2007D . Apertu re and PSF photome- 
try we re performed as indicated in Zapate ro Osorio et al] 
(|20f)l . A comparison of this p hotometry and that pre- 
sented bv lLuhman et al.l (I2008D u sing the same data can 
be found in iBihain et al.l ( 2009f ) . A radius of 5 arc- 
sec was used to cross-match our list of objects with the 
IRAC/ Spiteer data. For 98, 89, 83 and 71 sources there is 
3.6, 4.5, 5.8 and 8.0 //m photometry, respectively, while 
a total of 103 objects have photometry in at least one 
filter. Many of our candidates are too faint to be au- 
tomatically detected in the IRAC/ Spitzer images, espe- 
cially in 5.8 and 8.0 /im, but a large number of them are 
also outside the surveyed area in the mid-infrared, which 
is also slightly different for the [3.6]/[5.4] and [4.5]/[8.0] 
pairs of bands. The available IRAC/ 5piteer photometry 
of selected objects is given in Table El 

3. SELECTION OF CLUSTER MEMBER CANDIDATES 

We have constructed an /, I-Z color-magnitude dia- 
gram for each field in order to select the true cool cluster 
member candidates. Figure [2] shows the sum of all /, I- 
Z diagrams for each field. We have selected 158 objects 
from these color-magnitude diagrams. They have mag- 
nitudes in the range 7=16-23 mag, which corresponds to 
a mass interval from 0.1 down to 0.008 Mq at the most 
probable age of a Orionis (2-4 Myr). Five of them are 
repeated since they have been selected twice in different 
detectors. These 153 objects show brighter magnitudes 
and redder colors than field objects and follow the pho- 
tometric sequence of cluster members found in previous 
studies. The lower envelope for candidate selection that 
separates field objects and cluster members is indicated 
in Figure[2l Of the 153 selected objects, 77 had been pre- 
viously identified by other surveys, while 76 are reported 
here for the first time. The distributions of these objects 
can also be seen in Figure [U where these are indicated 
by stars. 

The technique of low mass member selection from 
color-magnitude diagrams based on optical filters, such 
as R, I and Z, has been successfully used in young 
nearb y clusters to distinguish them from backgro und ob- 
jects ('Prosser"1994': I Zapatero Osorio et al.lll999bl : BZOR 
; Bouvicr ct al. 199^^ The most important sources of 
contamination in these surveys are field M dwarfs. Bright 
galaxies are expected to be mostly resolved and given 
the galactic latitude of the a Orionis cluster (b=-17.3 
deg) , giant stars are not expected to contribute in signif- 
icant numbe rs (< 5 %) in comparison with main-sequence 
dwarf stars (jKirkpatrick et anil994[ ). According to the 
density of M field dwarfs obt ained by iKirkpatrick et al"] 
(1994) and ICruz et"al] (|2Q03f ). the density of ear l y and 
mid-L field dwarfs obtained by jKirkpatrick et al.' ('2OOOI) 
and absolute magnitudes derived by Vrba et al. (2004), 
we expect that our photometric sequence for the clus- 
ter is contaminated by about 16 late M spectral type 
dwarfs and 1 early to mid-L field dwarf within the com- 
pleteness of our survey (see more details in Table [5]). 
This result is consistent with similar estimations made by 
ICaballero et al.l (|2008a[ ). Background stars reddened by 
interstellar extinction and unresolved galaxies could also 
populate the optical photometric sequence of the clus- 
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ter. In this case additional selection criteria are neces- 
sary to distinguish bona fide cluster members from these 
contaminants. The combination of optical and infrared 
data has proved to be a fiducial technique to distinguish 
bona fide cool cluster members f ro m background ob- 
jects (jZapatero Osorio et aljri997al |bl: lMartin et al.ll2000l : 
BMZO). The membership of most of the low mass 
stars and brown dwarfs (> 90%) identified using both 
optical and infrared photometric sequences, in low- 
extinction clusters like the Pleiades and a Orionis, was 
later confirmed from pro per motions, radial velocity or 
the presence of lith i um (IZaoatero Osorio et al.l [l997bl: 
Moraux e tall 120011: [Kenvon et all l2005t iBihain et alJ 
2006; Cab allero et'aLll2007D . 

Figure |3] represents a /, I-J diagram with clus- 
ter member candi dates from previous surveys (BZOR, 
iBeiar et all l2004aD , indicated by open stars, and the 
143 objects with available J-band photometry from the 
present survey, represented by solid circles and open tri- 
angles. All of them are within the completeness mag- 
nitude of the survey (7=16-22 mag). According to evo- 
lutionary theoretical models, this corresponds to a mass 
interval from 0.1 down to 0.013 Mq. It can be seen from 
Figure [3] that 124 candidates (solid circles) of the 151 
selected objects in the optical diagrams within the com- 
pleteness magnitude show redder colors and magnitudes 
brighter than the lower envelope of the photometric se- 
quence of previously confirmed members, which roughly 
corresponds to the 10 Myr isochrone; we will thus con- 
sider these objects as the likely photometric cluster mem- 
ber candidates of the present survey. There are 27 ob- 
jects, within the completeness of the survey, that present 
bluer I — J colors than expected for the photometric 
sequence of the cluster in Figure [3l these will be consid- 
ered as probable non-members in the rest of the paper. 
The full list of objects presented in this paper is given 
in Table [2j Their membership status is also indicated in 
the last column of Table [H There are also two objects 
with / > 22 mag for which there are no available infrared 
data deep enough to restrict their belonging to the in- 
frared photometric sequence. Since they are not within 
the completeness magnitude of our survey, we will not 
consider them for the analysis of the very low mass stars 
and brown dwarfs of the cluster in next sections. 

4. SPATIAL DISTRIBUTION OF THE VERY LOW MASS 
STELLAR AND SUBSTELLAR POPULATION 

In this section we analyze the spatial distributions of 
the very low mass stars and brown dwarf candidates se- 
lected in the present survey. We have selected 124 good 
cluster member candidates within the completeness mag- 
nitude that follow both the optical and infrared photo- 
metric sequence of previously known low mass members 
of fT Orionis. 

4.1. The center of the a Orionis cluster 

The first question arisen in our study is whether there 
is clear evidence of the existence of a clustering of substel- 
lar objects around the multiple star a Orionis. The rep- 
resentation of the spatial distribution in Figure [T] shows 
that there is a concentration of substellar objects around 
cr Orionis. To test this we have calculated the distribu- 
tions of the object density per arcmin^ in the present 
survey along the a and 5 axis centered on the a Orionis 



AB coordinates. A representation of these distributions 
can be seen in the top and bottom panels of Figure IH 
It can be seen that the distribution decreases from the 
central star in both the a and the 5 axis, indicating the 
existence of a greater concentration of objects around a 
Orionis. It is interesting to note that from both figures 
we can see that there is also an increase in the last bins 
(at separations larger than 30 arcmin) to the north and 
west of (7 Orionis. Some of these objects are located at 
distances closer to the star C Orionis and could be re- 
lated to the existence of a substellar population around 
this star. The rest of these objects are located closer to 
a Orionis than to any other OB star, but this popula- 
tion can be related to the sparse, w i de clustering around 
the e Orionis c luster ( S herrvl [200l iBricefio etal] 120051: 
ICaballero k, Sol ano 20 0^. It mi g ht be that the popu- 
lation identified by Jeffries et al.l ()2006f ) , which is kine- 
matically different from the a Orionis cluster and seem 
to be concentrated to the north-west of the star, is also 
related with the excess of sources observed. Objects in 
this region are identified in the last column of Table [5J 
After discarding this population of possible Orion back- 
ground objects a total of 102 bona fide member candi- 
dates remains concentrated around the a Orionis star. 
We determine that the central coordinates of the clus- 
ter, according to the substellar distribution, are within 
the central bins of 5 arcmin around the massive star. 
This estimate is not very precise because of the limits 
imposed by the geometry of our survey and the radial 
dependence of the object density in a cluster. The cen- 
ter of mass of the multiple star a Orionis is located a 
few arcseconds from th e central star a Orionis AB (see 
ICaballerol [20071 l2008bl ). We can estimate the center of 
mass of the substellar population of the cluster and find 
that this is located within 2 arcmin of the more mas- 
sive stars; considering the uncertainties, we can argue 
that they are the same. In the remaining discussion of 
the spatial distribution we consider the coordinates of a 
Orionis AB as the central coordinates of the cluster. 

4.2. The radial distribution of very low mass objects 
around a Orionis 

The next objective in our study is to characterize the 
radial distribution of the surface density of the substellar 
objects in the cluster. In order to calculate this we have 
estimated the surface density of the number of objects in 
concentric coronas at different distances to the center of 
the cluster. This is a decreasing function with distance to 
the center and is shown in Figure [5] The increase in this 
distribution at distances larger than 30 arcmin can be ex- 
plained by the presence of other population of Orion (see 
previous subsection). We can try to adjust this distribu- 
tion with different empirical functions ob tained for star 
clusters such as an exponential (Van den Bergh fc Sher I 
fl960l) or a King distribution pCina il962t ). In the case 
of the a Orionis cluster, due to the sharpness of the de- 
cay and the contamination of a background population 
at large distances, the former seems to be more suitable. 
In addition, the King function was developed to repro- 
duce dynamically relaxed clusters, and, given the very 
young age of a Orionis, we do not expect that dynamical 
evolution is yet important. We have adjusted the surface 
density to an exponential law, a = croe"''/''", where rg is 
the characteristic radius of a cluster, defined as the ra- 
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dius at which the density has diminished by a factor e, 
and (To is the central density. The best fit values obtained 
for these variables in the distance range between 5 and 
25 arcmin from the center are: ro=9.5 ± 0.7 arcmin ('^ 
1 pc at the distance of u Orionis), and (7o=0.23 ± 0.03 
object /arcmin^. Similar results are found for brighter 
candidates (/ <18mag) and fainter ones (/ >18mag), 
indicating that there is no significant mass segregation 
between more and less massive brown dwarfs in the clus- 
ter. The dashed line in Figure[S]shows the surface density 
of the 102 a Orionis member candidates after subtracting 
the possible background population located at projected 
distances larger than 30 arcmin to the north and west of 
the cluster. We can see that the estimated exponential 
law extrapolates reasonably well this surface density to 
distances up to 40 arcmin, although we can see that the 
real numbers could be slightly larger. This could indicate 
a lower decrease i n the surface dens ity at these distances 
as pointed out bv lCaballerol (|2008bl ). who argued that an 
extended halo of low mass stars is present in the cluster 
at distances larger than 20 arcmin. 

Although comparison with previous studies of spatial 
distribution of the low mass population of the cluster is 
difficult due to the different functions adopted to fit the 
surface density, we can say that the radial distributions 
of substellar objects found in this pap er is similar to that 
of the low mass stars of the cluster (jSherrv et al.ll2003 : 
ICaballeroll2008b[) . These two studies used a King model 
to adjust radial surface density and found a c ore radius 
Tr. of 10 -12 arcmin (tq ~ 1.36 r^. In addition. ICaballerol 
()2008b() also studied an exponential and a potential law 
and found a characteristic radius between 12 and 18 ar- 
cmin (see their figure 3) and find that the best fit for the 
radial surface density is obtained for an r^^ function. 
Another study that has investigated the spatial distribu- 
tion of low mass s tars and brow n dwarfs in the a Orionis 
cluster is that by iLodieu et al.l ([2009) . In this case they 
did not adjust any function to the radial distribution, 
but they found that cluster members are clearly concen- 
trated within the central 30 arcmin; they also found a 
deficit of brown dwarfs in the central 5 arcmin with re- 
spect to the stars. A similar result was also previously 
reported for very low mass stars and brown dwarfs by 
ICaballer"ol ()2008b[ ). Our present survey does not cover 
this region and hence we cannot address this question. 
Preliminary results of the spatial distribution of brown 
dwarfs using the same optical data as thos e studied here 
were also presented in iBejar et all ()2004b( l . They found 
similar results of the central density and characteristic 
radius within 1-2-tT the quoted uncertainties. 

4.3. Sub-clustering or aggregations of very low mass 
objects in the a Orionis cluster 

To investigate whether the location of brown dwarfs in 
the a Orionis cluster can be affected by the presence of 
other substellar objects, which could be a residual phe- 
nomenon of a common process of formation, we have 
investigated whether the distribution of the substellar 
population is Poissonian at each radial distance to the 
center of the cluster. In order to do that, we have inves- 
tigated the distance to the nearest neighbor. We have 
compared the results obtained in our sample of substel- 
lar objects with theoretical predictions for a Poissonian 
distribution and with the results for Monte Carlo sim- 



ulations of clusters in the same conditions as ours. We 
computed 10000 simulated clusters with the same radial 
surface density of substellar objects obtained in Section 
4.2 for separations to the center between and 50 ar- 
cmin and with a total number of 130 objects, given by 
the integration of this exponential distribution between 
both radii. An increase in the number of simulated clus- 
ters does not improve the statistical uncertainties in our 
computations because these are dominated by the small 
number of objects (between 10 and 20) in the radial bins 
of the distribution. 

The solid histogram of Figure [6] shows the average 
value of the nearest neighbor distance of the a Orio- 
nis member candidates as a function of the separation 
from the cluster centre. For comparison purposes, we 
also show the expected value for a Poissonian distri- 
bution and the nearest neighbor distances derived from 
Monte Carlo simulations. In this case we have only taken 
into account those objects in the simulated clusters that 
are located within the surveyed area of the real obser- 
vations. The reason is to eliminate border effects due 
to the particular geometry of our study that might af- 
fect the nearest neighbor distance estimator. From this 
Figure we can see that this distance is similar in our 
sample to that estimated for the Monte Carlo simula- 
tions, and that at close separations to the center it is 
similar to that expected from a theoretical Poissonian 
distribution. Between 5 and 15 arcmin both the near- 
est neighbor distance of the sample and simulations are 
slightly larger than the Poissonian homogeneous distri- 
bution due to boundary problems caused by the incom- 
pleteness of our survey at these distances. This effect is 
not a consequence of the existence of sub-clustering as 
shown by the simulations because, if this happened, we 
would expect lower separations. At separations larger 
than 30 arcmin we are dominated by the incompleteness 
of our survey and separations are lower than expected for 
a Poissonian homogeneous distribution. As an example, 
the solid histogram of Figure [7] show the nearest neigh- 
bor distances of the candidates located between 10 and 
15 arcmin from the cluster centre. For comparison, we 
also show the histogram of the values of simulated clus- 
ters and the expected Poissonian distribution with the 
mean surface density of the cluster at these distances. 
We can say that all these distributions are consistent 
among themselves, considering the uncertainties due to 
the low number of objects per bin. These results indicate 
that the distribution substellar objects at the same radial 
distance to the center of the cluster is almost Poissonian 
and, hence, that this is not dominated by the presence 
of aggregations or sub-clustering of these objects. 

5. INFRARED EXCESSES 

5.1. Near-infrared excesses 

We have used the available JHKg photometry from 
the UKIDSS catalogue of those reliable cluster member 
candidates with errors smaller than 0.10 mag to study 
the presence of near-infrared excesses. A total of 98 ob- 
jects have available photometry within this requirement, 
which includes the majority of our candidates within 
the completeness of the survey. According to theoret- 
ical evolutionary models, these cluster member candi- 
dates have masses in the interval 0.11-0.013 M©. We 
have built the H — Kg, J — Kg and I — J, J — Kg 
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color-color diagrams shown in Figure |8l From these 
representations we can see that 5 objects present near- 
infrared H — Kg and J — Kg colors deviating from the 
expected sequence of non reddened cluster members by 
more than 2-cr. All except one and another 4 of the 
candidates show a redder J — Kg color than expected 
for their I ~ J color by more than 2-a. These objects 
are marked in the last column of Table [3] This indi- 
cates that 5-9 of the 98 a Orionis cluster member can- 
didates with accurate UKIDSS photometry ( ~ 5-9%) 
could have near-infrared excesses. Three of these objects 
(S Ori J053849.29-022357.6, S Ori J053907.56-021214.6, 
and SOriJ053940.58-023912.4) also show near-infrared 
excesses using the photometry from 2MASS, while the 
rest of them are very faint or have large error bars in 
this catalogue. 

Using the same criteria as above, we have found that 
two or three out of the 17 objects (12-18%) of the 
Orion background population have also these excesses, 
which indicates a similar fraction to that of the clus- 
ter member candidates. Curiously, 2-3 out of the 9 
objects (22-33%) considered as non-members present 
near-infrared excesses. As explained before, we esti- 
mated that most of the non-member contaminants of 
our survey are formed by field M dwarfs; hence, it is 
not expected that they still have a disk and have such a 
large fraction of infrared excesses. These three objects 
(S Ori J053945.35-025409.0, S Ori J053840.38-030403.2, 
and S Ori J053936.08-023627.3) lie quite close to the pho- 
tometric sequence of the cluster and hence might be 
members. In these cases, likely variability and photo- 
metric errors can explain their location in the /, I-J 
color-magnitude diagram. Because they show infrared 
excesses, they could also be members partially occulted 
by the presence of their disks. Another possibility is 
that these three objects could be unresolved galaxies; 
some of these galaxies show very red near and mid- 
infr ared colors but not so r ed I — J colors (see, for exam- 
ple, (CaballiroIiE^llQQlS). Additional photometry and 
spectroscopy is required to determine the true nature of 
these objects. If they are really bona fide members of 
the cluster, the fraction of substellar objects with near- 
infrared excesses could be increased by up to 7-12 %. We 
will not considere these objects as cluster members for 
our estimation of the substellar mass function in next sec- 
tion. Following these considerations, we have estimated 
that about 2-3% of the cluster members could be lost 
with our selection criteria. 

In summary, we have found that ~ 5-9 % of the very 
low mass stars and brown dwarf candidates in the a Ori- 
onis cluster have near-infrared excesses at 2.2 /im that 
could be related to the presence of disks. Other studies 
have found similar results with a fraction of near-infrared 
excesses between 5 and 12 % in cluster member can- 
didates fOliveira et al."2002'; 'Barrado v Navascues et all 
[2003; Bciar et al. 2004a; Caballcro 2008;^^ 

5.2. Mid-infrared excesses 

In order to identify the population of substellar ob- 
jects with mid-infrared excesses in the a Orionis clus- 
ter, we have used the available 3.6, 4.5, 5.8 and 8.0 /im 
photometry from the IJiAG / Sy itzer da t a. Fo llowing a 
similar procedure as in Caballero et al.l (l200l . we have 
buih [3.6] - [5.8], / - J and [3.6] - [8.0], I-J color- 



color diagrams, shown in Figure [9l A total of 67 good 
cluster member candidates have /, J, [3.6], [5.8] or /, 
J, [3.6], [8.0] photometry. Nineteen of the 67 objects 
(28±7%) show [5.8] - [3.6] > 0.4 mag and 18 of the 58 
(31±7%) show [3.6] - [8.0] > 0.8 mag. We have used 
these color criteria to identify mid-infrared fiux excesses, 
which are based on the separati on between obje c ts wit h 
and without disks ad o pted in ICaballero et al.l ()2007D . 
IZapatero Osorio et al.l ()2007t ). and references therein. 
The presence of mid-infrared excesses is also indicated in 
the last column of Table [3l All the candidates that show 
infrared excess in the [5.8] band and have available pho- 
tometry in [8.0] also present infrared excess in this band. 
In addition, all except one of the objects that show in- 
frared excess in [8.0] also show it in [5.8]. By considering 
both the excesses at [5.8] and [8.0], we have found that 
20 of the 67 candidates (30±7%) show a larger emission 
at wavelengths longer than 5.8 /xm. In any case all these 
results are lower limits, since some of the candidates can 
be field dwarf contaminants. Adopting the maximum 
number of contaminants previously estimated, this frac- 
tion could be increased up to 40±9%. Six of the 9 clus- 
ter member candidates with near-infrared excesses have 
available IRAC/5piteer photometry in [3.6] and [5.8] or 
[8.0] . Two of them also have a larger emission in the mid- 
infrared, while the other four have not. All except two 
(18) of the candidates presenting mid-infrared excesses 
have available accurate UKIDSS photometry. Only the 
two objects mentioned above also show a larger emission 
in the K-hand, while the rest of them (16) only present 
excesses at wavelength longer than 5.8 /im. 

In summary, we have found that about 30±7 % of the 
substellar cluster member candidates show mid-infrared 
excesses that are probably associated with the presence 
of disks. A similar result has also been found in other 
studies of the cluster, both in lo w mass stars, brown 
dwar f s and planetary- mas s domain (iJavawardhana et alJ 
2003t lOliveira et al.l [200l 120061: [Hernandez et al .l [ 2007 



Caballero et al.l 120071: " 



Zapatero Osorio et al.l 2007 
20081 iLuhman et al.l [200 ' 



Scho lz fc Javawardhanal 
Given that the fraction of candidates with excesses 
at wavelengths longer than 5.8 /im are notably larger 
than at 2.2 /tm, most of the disks around these objects 
seem to be "transition disks", which are characterized 
for the weak or absent near-infrared emis sion and the 
prese n ce of mid- and far-infrared excesses ([Strom et al.l 
119891 : ISicilia-Aguilar et al.l l2006l ). This is explained 
by a process of clearing in the inner part of the disk, 
probably due to the formation of planetesimals, leading 
to a transition from optically thick to optically thin 
inner disks. 

6. THE SUBSTELLAR MASS FUNCTION 

In this section we estimate the mass function in the 
surveyed area of the a Orionis cluster from low mass 
stars until the deuterium burning mass limit. Instead 
of investigating the mass function we are going to study 
the mass spectrum, defined as the differential frequency 
distribution of stellar masses, (j)(rn) — dN/dm, (in this 
form (j)(m ) ~ m~", and the Salpeter exponent is a=- 
2.35; Salpe terlll955D . In order to derive the mass spec- 
trum or the mass function in clusters, it is necessary to 
obtain a luminosity function from the observations and 
a mass-luminosity relationship, which can be provided 
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by observations or by theoretical raodels. The advan- 
tage of having a number of objects with similar age is 
that there is no need to make any assumption about the 
star formation history, a question that affects the solar 
neighborhood and field studies. In addition to this, for 
stellar clusters a unique mass-luminosity relationship is 
needed, which is important in the substellar range, where 
this function depends drastically on time. 

The first step in calculating the mass spectrum of the 
cluster is to define an accurate list of members from our 
observations covering a representative area. Our studied 
area, although not complete over the full extension of 
cluster, covers the greatest part of it and includes more 
than 75 % of the expected number of cluster members in 
the studied interval of magnitudes (7=16-22 mag), con- 
sidering the observed surface density distribution. The 
resulting luminosity function obtained from the sum of 
the 102 bona fide cluster member candidates selected 
from optical and infrared photometry is presented in 
Figure 1101 To estimate the mass-luminosity relation- 
ship, we have used theoretical isochro nes f rom s everal au- 
thors: the A rizona grou p, Burrows c t^ (119971). and the 
Lyon group. iBaraffe et al.. aQOS ): ,Chabrier et al.l (|2000( ). 
We have transformed temperatures and luminosities of 
these models into magnitudes, using bolometric correc- 
tions, and temperatures and color- s pectral type rela- 
tions from lLeggett et al.l (I2000ll2002[ ). iGolimowski etahl 



(|2004D . and iKnapp et all (|200C The resulting mass 
spectra for the Lyon group models at the ages of 3 and 
5 Myr are shown in Figure [TTJ In addition, the best 
fit to a power law {4>{m) ^ m^") is also shown in the 
dashed-dotted curve. From this figure, we conclude that 
the mass spectrum is rising in the range from ~ 0.10 Mq 
to the completeness mass of 0.012-0.013 Mq with a ex- 
ponents of 0.7± 0.3 for an age of 3 Myr and 0.8 ± 0.3 
for 5 Myr. Given the uncertainties in the determination 
of the local density of late M and L field dwarfs, we have 
not carried out any contaminant correction. This would 
decrease the value of a index down to 0.5 ± 0.4, yet 
consistent with previous measurements within the error 
bars. We have also calculated the mass spectrum using 
Lyon group models for a wider range of possible ages of 
the cluster within 1-10 Myr and find that the a index 
undergoes variations of the order of the error bars in this 
age interval. 

Previous studies of the mass function of the clus- 
ter have found similar results. For example, BMZO 
determined this distribution from 0.20 Mq to 0.013 
M(7) and found a similar exp onent of 0.8 ± 0.4 . 
iGonzalez-Garcfa et al.l (|2006f ) and lCaballero et al.l (|2007f ) 
studied the substellar mass function from the star/brown 
dwarf borderline down to 0.006-0.007 Mq and found an a 
index of 0.6lg;^ and 0.6± 0.2, respectively. iLodieu et al.l 
()2009D investigated this quantity in a wider range of 
masses from low mass stars of 0.5 Mq to the brown dwarf 
domain up to 0.01 Mq and found a value of 0.5± 0.2. 
More recently, iBihain et al.l (|2009| ) have investigated the 
substellar mass function of the a Orion i s clus ter in a 
similar area as studied in ICaballero et al.l ()2007l ) up to a 
few Jupiter masses, and their results suggest a possible 
turnover below 0.006 Mq. 

Many other studies have investigated the substellar 
mass function, the majority of them in clusters or 



associations, with a few examples in the fiel d (see 
iReid et al.lfl999l: lGhabrieJl200l lAlien"ernil20n^ . First 
estimates of the subst e llar mass function were ma, de by 
Zapatero Osorio et al.l ()1997b[ ). lMartm et al.l()1998D . and 



Bouv ier et al.l ( 19981 in the Pleiades cluster. They found 
that the mass spectrum is still rising below the substellar 
mass limit until 0.040 Mq, while the former find a expo- 
nent of 1.0 ± 0.5, the later estimate an exponent around 
0.6. Other authors have studied the mass function in 
the n early complete brow n dwarfs regi me in p Ophi- 
uchi (iLuhman et al.l[2000D . IC348 (.Naiita et al.l 120001: 
Luhman et al.l l2003a ) , the T rapezium (iLuhman et al 
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l2007bD . All these studies have found a still rising mass 
spectrum in the brown dwarf domain and have found 
a exponents between 0.4-1.0. All these determinations 
are consistent with the results of the present paper 
and suggest that the substellar mass function is sim- 
ilar in various star forming regions with ages below 
100-200 Myr. An exception to this behavior is seen in 
some young sta r-forming reg ions such as rj and e Cha 
(|Luhmanll200l . NGC 6611 (|01iveira et al.ll2009l) . and 
Taurus, where a paucity of brown dwarfs has been found 
(Luh rnan et al.l 120001: iBriceno et al]|2002t iLuhman et al.l 
i2003a) . although a more recent determination of the 
star/brown dwarf fraction in this last regi on seems to 
indicate that it is similar to the Trapezium (jGuieu et al.l 
,2006 ). The study of the mass function in olde r clus- 
ters such as Praesep e (jGonzalez-Garcia et al.l 120061: 
Boudreault et al.l |2010[ ) and the Hvades ( jBouvier et al.l 



2001 " also seems to indicate that there is a turnover 



in the hydrogen-burning mass limit, but in these cases 
the dynamical evolution of the clusters with age could 
explain this deficit. In summary, for most of the very 
young star-forming regions and clusters, the mass 
spectrum is a rising function down to the substellar 
mass limit that can be represented by a potential law 
with an index in the range 0.4-1.2. 

7. CONCLUSIONS 

We have presented a 1.12 deg^ IZ survey in the a 
Orionis cluster. From I, I — Z color-magnitude dia- 
grams , we have selected 153 objects in the magnitude 
range 7=16-23 mag; fainter candidates could be below 
the deuterium-burning mass limit. J-band data of can- 
didates brighter than the completeness magnitude of the 
survey confirmed that 124 of them (~ 80 %) belong to 
the infrared photometric sequence of the cluster. The 
spatial distribution of these objects shows an increasing 
number of objects located at distances larger than 30 
arcmin to the north and west of a Orionis that proba- 
bly belong to a different population of the Orion's Belt, 
such as the ^ or e Orionis clusters. The projected ra- 
dial surface density of the 102 bona fide brown dwarf 
candidates in the cluster can be reproduced by a de- 
creasing exponential law with a central density of 0.23 ± 
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0.03 obj/arcmin^ and a characteristic radius of ^ 1 pc. 
The spatial distribution of more and less massive brown 
dwarfs is similar and hence, there is no clear mass seg- 
regation between these substellar objects. Comparison 
with Monte Carlo simulations shows no evidence of the 
presence of aggregation of brown dwarfs in the cluster. 
Based on near-infrared data from 2MASS and UKIDSS 
and mid- infrared data from IRAC / Spitzer, we conclude 
that ~ 5-9% and 30±7% of the brown dwarfs in the a 
Orionis cluster have if-band and mid-infrared excesses 
at wavelengths longer than 5.8 /im, respectively, proba- 
bly related to the presence of disks. The majority of them 
belong to the so called "transition disks", where a pro- 
cess of clearing out has occurred in their inner regions. 
We have estimated the substellar mass spectrum of the 
cluster, and found that this is a rising function towards 
lower masses and can be represented by a potential func- 
tion {dN /dm oc m~") with a exponent a between 0.4 and 
1.1 in the mass range between 0.11-0.013 M©. These re- 
sults are consistent with the majority of other studies of 
young open clusters and associations and indicates that, 
although we cannot say that the substellar mass function 
is universal, its behavior is rather general. 
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Fig. 1. — Representation of present survey in the rr Orionis cluster Area covered by the four detectors of each pointing are shown in 
squares. Field stars brighter than 12 mag are indicated by open circles. The 153 selected optical candidates are denoted by stars and red 
colors (in the electronic version). The size of the symbols is inversely proportional to the / magnitude. The multiple star cr Orionis is 
labeled with a cross indicating central coordinates. 
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Fig. 2. — / vs. I — Z color— magnitude diagrams for the four pointings. The selected objects are indicated by solid circles, while those 
previously confirmed members are represented by open circles. The completeness and limiting magnitudes are also shown in dashed and 
solid lines, respectively. The lower envelope for candidates selection is indicated by a thicker solid line. 
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I-J 

Fk;. 3. — / vs. I — J color-magnitude diagram. Open stars represent objects from previous surveys. Solid circles indicate good 
cluster member candidates following the infrared photometric sequence of the cluster, while those previously confirmed members are also 
represented by open circles. Open triangles denote likely non-cluster members. Dashed line indicates the lower envelop of bona fide 
members. The solid lines represent the 1, 3 and 10 Myr isochrones from the Lyon group. Masses for the 3 Myr iscochrone are also 
indicated. 
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Fig. 4. — Projected surface density of the substellcir population vs. the separation in a and S to the center of the cluster. The presence of 
possible contaminants from the C Orionis cluster and the Orion background population can be seen to the north and west of the a Orionis 
cluster. 
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Fig. 5. — Projected spatial distribution of the substellar population. The best exponential law fit {a = ctq e ^/'^o^ where 
<To=0.23obj/arcmin^ and ro=9.5 arcmin) is also indicated (see text for details). The dashed line histogram at distances larger than 
30 arcmin marks the spatial distribution of likely a Orionis cluster candidate members only (after substracting possible Orion background 
population contaminants) . 
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Fig. 6. — Average nearest neighbor distance between a Orionis candidates (solid histogram) as a function of distance to the center of the 
cluster. For comparison purposes, we also show the mean values (dotted line) and the first and third quartiles (dashed line) of the same 
estimator obtained from a Monte Carlo simulation of 10,000 clusters with the same radial distribution and area coverage as our survey, 
and the expected mean values from a Poissonian distribution (solid line) with the same radial surface density as the cluster. 
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Fig. 7. — Nearest neighbor distances of good cluster member candidates (solid histograms) at separations between 10 and 15 arcmin 
from the center. For comparison purposes, we also show the histogram of the values of simulated clusters (dashed line) and the expected 
Poissonian distribution (solid line) with the mean surface density of the cluster at these distances. 
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Fig. 8. — Upper panel: J — H, H — Ks color-color diagram of selected candidates (solid circles) with available JHKb photometry 
from UKIDSS. Objects with near-infrared excesses are indicated by stars and red colors (in the electronic version). The 3 Myr Next Gen 
isochrone from the Lyon group (Bar affe et al.,..1998. ) reddened with visual extinctions of Ay = 0, 1 and 2 are plotted in solid lines from 
bottom to top (joined by dotted lines). The field dwarf sequenc e (dashed line) from lBcssell & BretlJ l|1988l ) and IKirkpatrick fc McCarthy! 
Ill 994 ) and the classical T Tauri star loci (dash-dotted line) from lMever et ahl II1997I) are also indicated. Lower panel: J — Kg, I — J color- 
color diagram of selected candidates (solid circles) with available JHKg photometry from UKIDSS. Objects with near-infrared excesses 
are indicated by stars and red c olors (in the electronic version). The fie ld M dwarf sequence (solid line) from BesscU & Brct_^ (rl988i ) and 
IKirkpatrick fc McCarthvl lITgP) and the field M-L dwarf sequence from lLegeett et al.l KOO^ ) (dashed line) are also indicated. 
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Fig. 9. — Left panel: [3.6] — [5.8], I — J color-color diagram of candidates (solid circles) with available photometry from TK AC / Spitzer. 
Objects with mid-infrared excesses are indicated by stars and red colors (in the electronic version). Right panel: [3.6] — [8.0], I — J 
color-color diagram of candidates with available photometry from YKAC / Spitzer. Symbols are the same as in the left panel. The horizontal 
dashed lines indicate our color criteria to identify flux excesses. 
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Fig. 11. — The mass spectrum of u Orionis. Only bona fide cluster member candidates within the completeness magnitude of present 
survey have been considered. The theoretical isochrone of 3 Myr (top panel) and 5 Myr (bottom panel) from the Lyon Group (1998) has 
been used to derive masses. Histograms represent the number of objects per interval of mass {dN/dm). The best fit to a potential law 
{dN/dm ~ m~") with an exponent of a=0.7 for 3 Myr and 0.8 for 5 Myr is represented by a dashed line (in red in the electronic version). 
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TABLE 1 

Central coordinates of the four 

WFC POINTINfN IX PRESENT Srm'EY. 



Field RA (.12000) DEC (J2000) 
(h 111 s) (o ' ") 



501 5 39 06 -02 16 17 

502 5 37 19 -02 18 04 
SOS 5 36 57 -02 50 01 
S04 5 39 25 -02 50 10 



TABLE 2 

Photometry and coordinates of survey candiates 



Name 


prev. ID. 


/ 


I-Z 


J 


I- J 




2MASS photometry 




R.A.(J2000) 


DEC.(J2000) Membership 














J 


H 


Ks 


C' m s) 


(° ' ") 


SOI field 


Detector 1 



SOri J053910, 
SOri .1053944. 
SOri .1053911. 
SOri .1053848. 
SOri .1053849. 
SOriJ053907. 
SOriJ053926. 
SOriJ053938. 
SOri .1053948. 
SOriJ053946. 
SOriJ053903. 
SOriJ054009. 
SOriJ053903. 
SOriJ053945. 



02-022811.5 
33-023302.8 
40-023332.7 
10-022853.7 
29-022357.6 
60-022905.6 
77-022614.3 
50-023113.3 
26-022914.3 
46-022423.2 
21-023019.9 
32-022632.6 
60-022536.6 
12-023335.5 



SOri 11 (1) 
(3) 

SOri 15 (1) 
(3) 

SOri 20 (1) 
(3) 

SOri 41 (1) 
(3) 
(3) 

SOri 51 (2) 

(10) 
SOri 58 (2) 



16.080±0.040 
16.250±0.040 
16.330±0.040 
16.380±0.040 
16.410±0.040 
16.920±0.040 
18.250±0.040 
18.510±0.040 
18.520±0.040 
19.740±0.040 
20.320±0.040 
20.550±0.040 
21.500±0.050 
21.570±0.050 



0.660±0.040 
0.800±0.040 
0.720±0.040 
0.810±0.040 
0.670±0.040 
0.800±0.040 
0.760±0.040 
0.800±0.040 
0.830±0.040 
1.050±0.040 
1.150±0.040 
1.140±0.050 
1.290±0.060 
1.090±0.070 



14.550±0.050=' 
14.300^10.050=^ 
14.450i0.100'' 
14.480±0.050=' 
14.230±0.060'' 
14.900^10.050=^ 
16.290±0.050=' 
16.650±0.050=' 
16.400±0.050=' 
17.040±0.050=' 
17.210±0.050'' 
17.720±0.150 
18.600±0.050^ 
>19.0 



1.530±0.060 
1.950±0.060 
1.880±0.110 
1.910±0.060 
2.180±0.070 
2.020±0.060 
1.970±0.060 
1.860±0.060 
2.120±0.060 
2.700±0.060 
3.110±0.060 
2.830±0.160 
2.900±0.070 
<2.6 



14.600±0.030 
14.290±0.030 
14.450±0.030 
14.470±0.030 
14.360±0.030 
14.960±0.040 
16.210±0.090 
16.710±0.120 
16.420±0.090 
17.060±0.160 



14.000±0.040 
13.720±0.030 
13.930±0.030 
13.840±0.030 
13.700±0.030 
14.340±0.040 
15.580±0.100 
15.750±0.090 
15.590±0.100 
16.100±0.140 



13.780±0.050 
13.370±0.040 
13.570±0.040 
13.440±0.040 
13.200±0.030 
13.900±0.050 
15.160±0.170 
15.700±0.240 
15.190±0.140 
15.350±0.100 



05 39 
05 39 
05 39 
05 38 
05 38 
05 39 
05 39 
05 39 
05 39 
05 39 
05 39 
05 40 
05 39 
05 39 



10.02 
44.33 
11.40 
48.10 
49.29 
07.60 
26.77 
38.50 
48.26 
46.46 
03.21 
09.32 
03.60 
45.12 



-02 28 11.5 
-02 33 02.8 
-02 33 32.7 
-02 28 53.7 
-02 23 57.6 
-02 29 05.6 
-02 26 14.3 
-02 31 13.3 
-02 29 14.3 
-02 24 23.2 
-02 30 19.9 
-02 26 32.6 
-02 25 36.6 
-02 33 35.5 



MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
MC 
NM 



Detector 2 



SOriJ053813. 
SOriJ053825. 
SOriJ053835. 

SOriJ053829. 
SOriJ053832. 
SOriJ053812. 
SOriJ053837. 
SOriJ053813. 



SOrilS (1) 
SOri 18 (1) 
SOri 22 (1) 
SOri 29 (1) 
SOri 39 

(6) 

(6) 



14.140±0.050^ 
14.610±0.050^ 
14.640±0.050'» 

15.130±0.050=- 
15.450^10.060=^ 
15.540±0.090 
15.760±0.030 
18.560±0.200 



"MC" 
MC 
MC 

MC 
MC 
MC 
MC 
NM 



21-022407.5 
68-023121.7 
35-022522.2 

62-022514.2 
44-022957.3 
40-021938.8 
88-022039.8 
56-021934.7 



16.050±0.030 
16.530±0.030 
16.750±0.030 

16.870±0.030 
17.560±0.030 
17.640±0.030 
17.710±0.030 
20.770±0.030 



0.770±0.040 
0.670±0.030 
0.760±0.030 

0.720±0.030 
0.810±0.030 
0.840±0.030 
0.770±0.030 
0.970±0.050 



1.910±0.060 
1.930±0.060 
2.110±0.060 
1.740±0.060 
2.110±0.070 
2.100±0.090 
1.950±0.040 
2 210±0.200 
Detector 3 



14.240±0.030 
14.670±0.060 
14.650±0.030 

14.840±0.030 
15.440±0.060 
15.490±0.060 
15.600±0.060 



13.580±0.030 
14.070±0.060 
14.060±0.040 

14.290±0.030 
14.840±0.060 
14.940±0.060 
14.920±0.040 



13.250±0.040 
13.840±0.060 
13.760±0.040 

13.960±0.060 
14.440±0.090 
14.520±0.090 
14.640±0.090 



05 38 
05 38 
05 38 

05 38 
05 38 
05 38 
05 38 
05 38 



13.21 
25.68 
35.35 
29.62 
32.44 
12.40 
37.88 
13.56 



-02 24 07.5 
-02 31 21.7 
-02 25 22.2 

-02 25 14.2 
-02 29 57.3 
-02 19 38.8 
-02 20 39.8 
-02 19 34.7 



SOri J 054004. 13- 
SOriJ054003.55- 
SOriJ053908.13- 
SOriJ053909.10- 
SOriJ053918.02- 
SOriJ053851.38- 
SOriJ054010.85- 



16.220±0.030 
17.450±0.030 
18.400±0.030 
18.840±0.030 
19.700±0.030 
20.240±0.030 
21.920±0.080 



0.680±0.030 
0.880±0.030 
0.790±0.030 
0.900±0.030 
0.920d=0.030 
0.990±0.030 
1.180±0.120 



14.190±0.090 
15.030i0.070'' 
15.990i0.120'' 
16.270i0.110'' 
17.100±0.150 
17.100±0.150 
18.810i0.220 



2.030i0.090 
2.420i0.080 
2.410i0.120 
2.570i0.110 
2.600i0.150 
3.140i0.150 
3.110i0.230 



14.300i0.030 
14.980i0.040 
16.020i0.070 
16.170i0.080 
16.890i0.130 



13.640±0.030 
14.380±0.040 
15.340i0.070 
15.560i0.080 
16.240i0.180 



13.410i0.040 
13.910i0.050 
15.180i0.160 
15.410i0.200 
15.260i0.100 



-02 01 17.6 
-02 06 19.0 
-02 03 51.4 
-02 00 26.8 
-02 01 17.5 
-02 04 44.6 
-02 01 27.9 



MC 
OB 
OB 
OB 
OB 
OB 



020117.6 
020619.0 
020351.4 
020026.8 
020117.5 
020444.6 
020127.9 



05 40 04.13 
05 40 03.55 
05 39 08.13 
05 39 09.10 
05 39 18.02 
05 38 51.38 
05 40 10.85 



Detector 4 



S Ori J053915.96-021403.0 (TO) 16.760i0.040 0.780i0.040 

SOri J053907.56-021214.6 (10) 17.160i0.030 0.760i0.030 

SOriJ053915.26-022150.7 SOri38(l) 17.700i0.030 0.780i0.030 

SOriJ053953.06-021622.9 19.320i0.030 0.870i0.030 

SOriJ053913.95-021621.8 (10) 20.540i0.030 0.980i0.030 

SOriJ053900.79-022141.8 SOri 56 (2) 21.800i0.050 1.090i0.060 



MC 
MC 
MC 
MC 
MC 



14.670i0.150 
15.020i0.040'' 
15.510i0.050=' 
16.710i0.080'' 
17.570i0.100 
18.170i0.150 



2.090i0.160 
2.140i0.050 
2.190i0.060 
2.610i0.090 
2.970i0.100 
3.630i0.160 



14.710i0.040 
15.010i0.030 
15.610i0.050 
16.830i0.130 



14.030i0.040 
14.300i0.040 
14.930i0.050 
16.080i0.130 



13.780i0.060 
13.820i0.050 
14.560i0.080 
15.350i0.190 



05 39 15.96 
05 39 07.56 
05 39 15.26 
05 39 53.06 
05 39 13.95 
05 39 00.79 



-02 14 03.0 
-02 12 14.6 
-02 21 50.7 
-02 16 22.9 
-02 16 21.8 
-02 21 41.8 



S02 field 



Detector 1 



SOri J053706.49- 
SOriJ053744.24- 
SOriJ053809.66- 
SOriJ053825.68- 
SOriJ053721.06- 
SOriJ053751.11- 
SOriJ053755.74- 
SOriJ053707.21- 
SOriJ053818.75- 



023419.4 
022518.5 
022857.0 
023121.7 
022540.0 
022607.5 
022433.7 
023244.2 
023347.1 



SOrilS (1) 
SOri 19 (1) 
SOri 23 (1) 
SOri 24 (1) 
SOri 34 (1) 



16.130i0.040 
16.270i0.040 
16.540i0.040 
16.590i0.040 
16.620i0.040 
16.880i0.040 
16.900i0.040 
17.100i0.040 
17.110i0.040 



0.690i0.040 
0.670i0.040 
0.650i0.040 
0.840i0.040 
0.820i0.040 
0.890i0.040 
0.810i0.040 
0.770i0.040 
0.700i0.040 



14.750i0.005'^ 
14.769i0.005'^ 
15.160i0.006'^ 
14.610i0.050=' 
14.720i0.050=' 
14.840i0.050=' 
15.040i0.050=' 
15.330i0.040 
15.681i0.008= 



1.380i0.040 
1.500i0.040 
1.380i0.040 
1.990i0.060 
1.900i0.060 
2.040i0.060 
1.860i0.060 
1.770i0.060 
1.430i0.040 



14.700i0.040 
14.760i0.030 
15.190i0.050 
14.670i0.060 
14.770i0.040 
14.920i0.040 
15.010i0.040 
15.540i0.080 
15.700i0.050 



14.170i0.050 
14.170i0.040 
14.460i0.050 
14.070i0.060 
14.140i0.050 
14.370i0.040 
14.430i0.040 
15.090i0.090 
15.040i0.060 



13.920i0.060 
13.820i0.040 
14.150i0.070 
13.840i0.060 
13.920i0.070 
13.950i0.060 
14.140i0.060 
14.600i0.110 
14.740i0.090 



05 37 
05 37 
05 38 
05 38 
05 37 
05 37 
05 37 
05 37 
05 38 



06.49 
44.24 
09.66 
25.68 
21.06 
51.11 
55.74 
07.21 
18.75 



-02 34 19.4 
-02 25 18.5 
-02 28 57.0 
-02 31 21.7 
-02 25 40.0 
-02 26 07.5 
-02 24 33.7 
-02 32 44.2 
-02 33 47.1 



MC 
MC 
NM 
MC 
MC 
MC 
MC 
MC 
^ NM 



TABLE 2 — Continued 



to 



Name 



prev. ID. 



2MASS photometry 



H 



R.A.(J2000) 
m s) 



DEC.(J2000) Membership 



SOri J053755, 
SOriJ053821, 
SOriJ053707, 
SOriJ053744 
SOriJ053813, 
SOriJ053820, 
SOriJ053822, 
SOriJ053759, 



59-023305.3 
39-023336.2 
61-022715.0 
05-023300.5 
96-023501.3 
99-023101.6 
59-023325.9 
96-023525.2 



SOri 35 (1) 
(3) 

SOri 37 (1) 
SOri 43 (1) 



17.360±0.040 
17.450d=0.040 
17.490±0.040 
17.590±0.040 
18.990±0.040 
21.880±0.070 
22.040±0.090 
22.690±0.130 



0.950±0.040 
0.950±0.040 
0.950±0.040 
0.740±0.040 
0.880±0.040 
1.490±0.100 
1.690±0.100 
2.030±0.160 



15.180±0.050=' 
15.300±0.060 
15.318±0.006= 
16.067±0.011= 
16.790±0.050^ 
20.020±0.160 



2.190±0.060 
2.150±0.070 
2.170±0.040 
1.520±0.040 
2.200±0.060 
1.860±0.170 



15.220±0.050 
15.360±0.040 
15.430±0.060 
16.090±0.070 
16.850±0.160 



14.590±0.050 
14.790±0.050 
14.880±0.080 
15.400±0.100 
16.090±0.150 



14.190i:0.060 
14.490d=0.090 
14.560±0.100 
15.160±0.160 
15.800±0.250 



05 37 
05 38 
05 37 
05 37 
05 38 
05 38 
05 38 
05 37 



55.59 
21.39 
07.61 
44.05 
13.96 
20.99 
22.59 
59.96 



-02 33 05.3 
-02 33 36.2 
-02 27 15.0 
-02 33 00.5 
-02 35 01.3 
-02 31 01.6 
-02 33 25.9 
-02 35 25.2 



MC 
MC 
MC 
NM 
MC 
NM 



Detector 2 



S OriJ053626.95- 
SOriJ053628.47- 

SOriJ053627.58- 
SOriJ053648.44- 
SOriJ053636.45- 
SOriJ053624.43- 
SOriJ053612.63- 
SOriJ053645.96- 
SOriJ053622.80- 
SOriJ053624.10- 
S Ori .1053614. 20- 



OB 

OB 
MC 
OB 
OB 
OB 
NM 
NM 
OB 



021248.3 
022910.4 
022702.1 
021736.8 
021617.1 
022451.2 
022823.9 
023449.6 
023324.2 
021441.3 
022523.9 



16.610±0.030 
16.670±0.030 

17.350±0.030 
17.640±0.030 
18.330±0.030 
20.640±0.030 
21.060±0.040 
21.370±0.050 
21.420±0.050 
21.570±0.050 
21.760±0.060 



0.790±0.030 
0.750±0.030 

0.820±0.030 
0.880±0.030 
0.870±0.030 
1.190±0.040 
1.020±0.050 
1.120±0.070 
1.060±0.080 
1.370±0.070 
1.130±0.090 



15.050±0.010 
15.040±0.050 
15.670±0.050 
15.750±0.060 
16.390±0.040 
17.790±0.040'^ 
18.270^10.060=^ 

>19.0 
19.340±0.170= 
18.410±0.070= 

>19.0 



1.560±0.030 
1.630±0.060 
1.680±0.060 
1.890±0.070 
1.940±0.050 
2.850d=0.050 
2.800±0.070 

<2.4 
2.090±0.180 
3.160±0.080 

<2.8 



14.960±0.040 
15.130±0.040 

15.620±0.060 
15.690±0.060 
16.520±0.110 



14.400±0.060 
14.470±0.060 

15.010±0.080 
15.160±0.080 
15.980±0.150 



14.130±0.050 
14.210±0.050 
14.510±0.060 
14.720±0.080 
15.750±0.180 



05 36 
05 36 

05 36 
05 36 
05 36 
05 36 
05 36 
05 36 
05 36 
05 36 
05 36 



26.95 
28.47 
27.58 
48.44 
36.45 
24.43 
12.63 
45.96 
22.80 
24.10 
14.20 



-02 12 48.3 
-02 29 10.4 
-02 27 02.1 
-02 17 36.8 
-02 16 17.1 
-02 24 51.2 
-02 28 23.9 
-02 34 49.6 
-02 33 24.2 
-02 14 41.3 
-02 25 23.9 



Detector 3 



14.790±0.070'^ 
15.570±0.050 
15.660±0.130'^ 
15.740±0.100'^ 
15.820±0.040 
16.460±0.050 
16.500^10.070*^ 
18.100±0.200'^ 
19.310±0.150'^ 
18.250±0.070'^ 
18.840±0.240 



SOri J053755.88- 
SOriJ053722.88- 
SOriJ053741.56- 
SOriJ053814.15- 
SOriJ053816.57- 
SOriJ053744.13- 
SOriJ053826.86- 
SOriJ053749.89- 
SOriJ053714.40- 
SOriJ053826.49- 
SOriJ053804.72- 



020531.7 
020555.9 
020337.8 
020157.1 
020913.2 
021157.0 
020558.8 
020820.8 
021024.7 
020925.7 
020733.0 



(10) 



16.740±0.030 
17.190±0.030 
17.620±0.030 
17.770±0.030 
17.870±0.030 
18.270±0.030 
19.140±0.030 
19.930±0.040 
21.370±0.060 
21.530±0.060 
21.740±0.050 



0.770±0.030 
0.740±0.030 
0.740±0.030 
0.810±0.030 
0.760±0.030 
0.770±0.030 
0.990±0.030 
0.970±0.060 
1.300±0.090 
1.240±0.080 
1.390±0.080 



1.950±0.080 
1.620±0.060 
1.960±0.130 
2.030±0.100 
2.050±0.050 
1.810±0.060 
2.640±0.080 
1.830±0.200 
2.060±0.160 
3.280±0.090 
2.900±0.250 



14.840±0.040 
15.520±0.070 
15.780±0.060 
15.850±0.060 
15.910±0.060 
16.510±0.110 
16.500±0.100 



14.240±0.040 
14.980±0.100 
15.190±0.080 
15.190±0.070 
15.390±0.080 
15.690±0.090 
16.080±0.140 



13.940±0.050 
14.620±0.110 
14.890±0.120 
14.800±0.100 
15.010±0.130 
15.240±0.160 
15.310±0.170 



05 37 
05 37 
05 37 
05 38 
05 38 
05 37 
05 38 
05 37 
05 37 
05 38 
05 38 



55.88 
22.88 
41.56 
14.15 
16.57 
44.13 
26.86 
49.89 
14.40 
26.49 
04.72 



-02 05 31.7 
-02 05 55.9 
-02 03 37.8 
-02 01 57.1 
-02 09 13.2 
-02 11 57.0 
-02 05 58.8 
-02 08 20.8 
-02 10 24.7 
-02 09 25.7 
-02 07 33.0 



OB 
OB 
OB 
OB 
MC 
MC 
OB 
NM 
NM 
MC 
MC 



Detector 4 



SOri J053718. 
SOriJ053724. 
SOriJ053739. 
SOriJ053812. 
SOri .1053705. 
SOriJ053739. 
SOriJ053731. 
SOri .1053715. 
SOriJ053714. 
SOriJ053717. 
SOriJ053735. 
SOriJ053756. 



41-021357.1 
47-021856.5 
66-021826.9 
40-021938.8 
17-022109.4 
89-021430.2 
89-021634.6 
22-021244.2 
33-022102.7 
43-022317.2 
99-022128.8 
53-021808.2 



M1580310 (9) 
(6) 
(6) 

M1738301 (9) 



17.070dz0.030 
17.050±0.030 
17.550±0.030 
17.620±0.030 
17.790±0.030 
18.140d=0.030 
19.630±0.030 
19.720±0.030 
20.200±0.050 
21.260±0.080 
21.420±0.030 
21.980±0.080 



0.760±0.030 
0.830±0.030 
0.920±0.030 
0.920±0.030 
0.980±0.030 
0.770±0.030 
0.950±0.030 
0.910±0.030 
1.030±0.090 
1.070±0.090 
1.050±0.070 
1.330±0.120 



15.140±0.050 
15.140±0.110'" 
15.460±0.140'" 
15.540±0.010 
15.660±0.050'^ 
16.352i0.012': 
17.460±0.090 
17.230±0.070 
18.920±0.200 

>19.0 
19.880±0.240"^ 
>19.0 



1.930±0.060 
1.910±0.110 
2.090±0.140 
2.080±0.030 
2.130±0.060 
1.790±0.030 
2.170d=0.090 
2.490±0.080 
1.280±0.210 

<2.3 
1.540±0.250 

<3. 



15.320±0.050 
15.070±0.050 
15.440±0.050 
15.490±0.060 
15.420±0.070 
16.350±0.090 



14.850±0.080 
14.470±0.060 
14.840±0.050 
14.940±0.060 
14.780±0.070 
15.760±0.120 



14.570±0.090 
14.150±0.070 
14.400±0.070 
14.520±0.090 
14.310±0.090 
>16.290 



05 37 
05 37 
05 37 
05 38 
05 37 
05 37 
05 37 
05 37 
05 37 
05 37 
05 37 
05 37 



18.41 
24.47 
39.66 
12.40 
05.17 
39.89 
31.89 
15.22 
14.33 
17.43 
35.99 
56.53 



-02 13 57.1 
-02 18 56.5 
-02 18 26.9 
-02 19 38.8 
-02 21 09.4 
-02 14 30.2 
-02 16 34.6 
-02 12 44.2 
-02 21 02.7 
-02 23 17.2 
-02 21 28.8 
-02 18 08.2 



S03 field 



MC 
MC 
MC 
MC 
MC 
MC 
NM 
MC 
NM 
NM 
NM 
NM 



S Ori J053742.15-030132.0 
S Ori J053741. 24-030545. 5 
S Ori J05372 1 . 34-03063 1.4 



16.090±0.040 
17.700±0.040 
21.390±0.050 



0.720±0.040 
0.960±0.040 
1.260±0.060 



14.410±0.030 
15.720±0.090'^ 
18.120d=0.110<* 



Detector 1 
1.680±0.050 
1.980±0.100 
3.270±0.120 



14.530±0.030 13.940±0.030 13.590±0.040 
15.580±0.060 14.950±0.060 14.610±0.110 



MC 
MC 



05 37 42.15 
05 37 41.24 
05 37 21.34 



-03 01 32.0 
-03 05 45.5 
-03 06 31.4 



Detector 2 



18.040±0.030 0.780±0.030 16.290±0.090'> 1.750±0.090 15.970±0.080 15.430±0.100 15.150±0.100 05 36 04.09 -02 44 58.1 



S Ori J053604.09-024458.1 



OB 



TABLE 2 — Continued 



Name 


prev. ID. / 


I- Z 


J 


I- J 


2MASS photometry 


R.A.(J2000) 


DEC.(J2000) 


Membership 












J H 


JCs m s) 






S Ori J053554.47-025458.0 
S Ori J053601.30-030200.9 


19.460±0.030 
20.290±0.030 


0.920±0.030 
1.060±0.030 


17.090±0.100 
17.200±0.100 


2.370±0.100 
3.090±0.100 




05 35 54.47 
05 36 01.30 


-02 54 58.0 
-03 02 00.9 


OB 
OB 


Detector 3 



S Ori J053757 
SOriJ053658, 
SOriJ053752, 
SOriJ053700, 
SOriJ053736, 
SOriJ053640, 
SOriJ053710, 
SOriJ053750, 
SOri .1053725 



46-023844.5 
07-023519.4 
07-023604.6 
89-023855.6 
48-024156.7 
71-024228.2 
06-024301.4 
12-024015.3 
88 023432,1 



SOri 33 (1) 
(6) 
(5) 

SOri 40 (1) 
(5) 

S Ori 55 (2) 



16.160±0.030 
17.080±0.030 
17.190±0.030 
17.430±0.030 
17.790±0.030 
18.300±0.030 
19.960±0.030 
21.000±0.040 
21,070±0.ni0 



0.810±0.030 
0.810±0.030 
0.810±0.030 
0.780±0.030 
0.900±0.030 
0.840±0.030 
1.080±0.030 
1.020±0.040 
1.070±0.n50 



14.210±0.050=' 
15.100±0.050=' 
15.320±0.060 
15.510±0.150 
15.490±0.060^ 
16.360±0.040 
16.800±0.300 
18.590±0.040 

i8,,3no±o.o7n'^ 



1.950±0.060 
1.980±0.060 
1.870±0.070 
1.920±0.150 
2.290±0.070 
1.940±0.050 
3.200±0.300 
2.410±0.060 
2,770±0.n80 



14.230±0.030 
15.150±0.040 
15.140±0.040 
15.460±0.070 
15.470±0.050 
16.160±0.080 



13.630±0.030 
14.510±0.040 
14.550±0.040 
14.920±0.080 
14.940±0.050 
15.300±0.090 



13.290±0.030 
14.170±0.050 
14.200±0.060 
14.630±0.120 
14.560±0.100 
15.260±0.110 



05 37 
05 36 
05 37 
05 37 
05 37 
05 36 
05 37 
05 37 
05 37 



57.46 
58.07 
52.07 
00.89 
36.48 
40.71 
10.06 
50.12 
25,88 



-02 38 44.5 
-02 35 19.4 
-02 36 04.6 
-02 38 55.6 
-02 41 56.7 
-02 42 28.2 
-02 43 01.4 
-02 40 15.3 
-02 34 32.1 



MC 
MC 
MC 
MC 
MC 
MC 
MC 
NM 
MC 



DclocLoi' 1 



16.350±0.080'' 
17.200±0.110'' 



S Ori J053715.97-024947.4 
S Ori J053636.31-024625.2 



(10) 



18.890±0.030 
20.670±0.030 



0.970±0.030 
1.220±0.040 



2.540±0.090 
3.470±0.110 



05 37 15.97 
05 36 36.31 



-02 49 47.4 
-02 46 25.2 



S04 field 



MC 
OB 



Detector 1 



SO: 

SOr 

SOr 



J054010.09-030147.4 
J053922.14-030329.3 
J053944.53-025959.0 
J054006.11-030155.7 



14.774±0.005'^ 
15.094±0.006"= 
18.410±0.100 
> 19.000 



"MC" 
MC 
NM 
NM 



(8) 



16.400±0.040 
16.800±0.040 
20.750±0.040 
21.700±0.070 



0.650±0.040 
0.690±0.040 
1.090±0.050 
1.920±0.090 



1.630±0.040 
1.710±0.040 
2.340±0.110 
<2.700 



14.840±0.030 
15.150±0.030 



14.260±0.040 
14.530±0.050 



13.960±0.060 
14.120±0.060 



05 40 10.09 
05 39 22.14 
05 39 44.53 
05 40 06.11 



-03 01 47.4 
-03 03 29.3 
-02 59 59.0 
-03 01 55.7 



Detector 2 



yOri 


J 053852 


40-025339 


6 




16 


640±0 


030 





680±0 


030 


15.059±0.006'^ 


1 


590±0.030 


15 


060±0 


040 


14 


470±0 


040 


14 


260±0 


070 


05 


38 


52 


40 


-02 


53 


39 


6 


MC 


SOri 


J053851 


00-024913 


9 


(6) 


16 


790±0 


030 





750±0 


030 


15.044±0.005'= 


1 


750±0.030 


15 


040±0 


040 


14 


420±0 


030 


14 


160±0 


070 


05 


38 


51 


00 


-02 


49 


13 


9 


MC 


SOri 


J053828 


96-024847 


3 


(3) 


16 


860±0 


030 





860±0 


030 


14.830±0.030 


2 


030±0.040 


14 


820±0 


040 


14 


280±0 


040 


13 


880±0 


060 


05 


38 


28 


96 


-02 


48 


47 


3 


MC 


SOn 


J053820 


90-025128 


1 


M994201 (9) 


16 


890±0 


030 





920±0 


030 


14.890±0.040 


2 


000±0.050 


14 


780±0 


030 


14 


210±0 


030 


13 


870±0 


050 


05 


38 


20 


90 


-02 


51 


28 


1 


MC 


SOn 


J053847 


15-025755 


7 


(8) 


16 


910d=0 


030 





990±0 


030 


14.570±0.030 


2 


340±0.040 


14 


520±0 


030 


13 


940±0 


040 


13 


460±0 


040 


05 


38 


47 


15 


-02 


57 


55 


7 


MC 


SOn 


J053816 


04-030126 


5 


16 


950±0 


030 





730±0 


030 


15.259^10.006=^ 


1 


690±0.030 


15 


280±0 


040 


14 


670±0 


050 


14 


380±0 


080 


05 


38 


16 


04 


-03 


01 


26 


5 


MC 


SOn 


J053820 


88-024613 


2 


SOri 31 (1) 


17 


250±0 


030 





950±0 


030 


15.140±0.050=' 


2 


110±0.060 


15 


190±0 


040 


14 


570±0 


050 


14 


160±0 


080 


05 


38 


20 


88 


-02 


46 


13 


2 


MC 


SOn 


J053837 


04-024550 


1 


17 


380±0 


030 





710±0 


030 


15.631±0.008'^ 


1 


750±0.030 




















05 


38 


37 


04 


-02 


45 


50 


1 


MC 


SOn 


J053853 


82-024458 


9 


(5) 


17 


680±0 


030 





860±0 


030 


15.470±0.050 


2 


210±0.060 


15 


450±0 


040 


14 


940±0 


050 


14 


590±0 


090 


05 


38 


53 


82 


-02 


44 


58 


9 


MC 


SOn 


J053827 


96-030421 


6 


M1720188 (9) 


17 


950±0 


030 


1 


040±0 


030 


15.670±0.040 


2 


280±0.050 


15 


600±0 


050 


15 


070±0 


060 


14 


660±0 


100 


05 


38 


27 


96 


-03 


04 


21 


6 


MC 


SOn 


J053827 


13-030446 


4 


18 


920±0 


060 





910±0 


060 


16.883±0.019'^ 


2 


040±0.060 




















05 


38 


27 


13 


-03 


04 


46 


4 


MC 


SOn 


J053840 


38-030403 


2 




19 


440±0 


030 





970±0 


030 


17.420±0.060 


2 


020±0.070 




















05 


38 


40 


38 


-03 


04 


03 


2 


NM 


SOn 


J053825 


59-024836 


3 


SOri 45 (1) 


19 


540±0 


030 


1 


140±0 


030 


16.770±0.050=' 


2 


770d=0.060 


16 


670±0 


110 


16 


020±0 


130 


15 


590±0 


210 


05 


38 


25 


59 


-02 


48 


36 


3 


MC 


SOn 


J053849 


58-024933 


3 


(8) 


20 


190±0 


030 


1 


080±0 


030 


17.610±0.050 


2 


580±0.060 




















05 


38 


49 


58 


-02 


49 


33 


3 


MC 


SOn 


J053850 


40-030656 





20 


960±0 


040 


1 


070±0 


050 


18.220±0.060'^ 


2 


730±0.070 




















05 


38 


50 


40 


-03 


06 


56 





MC 


SOn 


J053825 


12-024802 


8 


SOri 53 (2) 


20 


990±0 


040 


1 


190±0 


050 


17.890±0.060=' 


3 


100±0.070 




















05 


38 


25 


12 


-02 


48 


02 


8 


MC 


SOn 


J053841 


03-025014 





21 


430±0 


040 


1 


170±0 


060 


19.000±0.300 


2 


400±0.300 




















05 


38 


41 


03 


-02 


50 


14 





NM 


SOn 


J053824 


71-030028 


3 




21 


940±0 


030 


1 


430±0 


070 


18.820±0.100'^ 


3 


llOitO.lOO 




















05 


38 


24 


71 


-03 


00 


28 


3 


MC 


Detector 3 


S^On 


J053911 


40-023332 


7 


(6) 


16 


330±0 


030 





750±0 


030 


14.460±0.030 


1 


870±0.040 


14 


450±0 


030 


13 


930±0 


030 


13 


570±0 


040 


05 


39 


11 


40 


-02 


33 


32 


7 


MC 


SOn 


J053944 


33-023302 


8 


SOri 11 (1) 


16 


280±0 


030 





780±0 


030 


14.300±0.050^ 


1 


980±0.060 


14 


290±0 


030 


13 


720±0 


030 


13 


370±0 


040 


05 


39 


44 


33 


-02 


33 


02 


8 


MC 


SOn 


J053915 


10-024047 


6 


SOri 16 (1) 


16 


700±0 


030 





860±0 


030 


14.810±0.050'' 


1 


890±0.060 


14 


670±0 


030 


14 


040±0 


030 


13 


660±0 


050 


05 


39 


15 


10 


-02 


40 


47 


6 


MC 


SOn 


J053904 


49-023835 


4 


SOri 17 (1) 


16 


800±0 


030 





810±0 


030 


14.770±0.050'' 


2 


030±0.060 


14 


770±0 


040 


14 


190±0 


030 


13 


800±0 


040 


05 


39 


04 


49 


-02 


38 


35 


4 


MC 


SOn 


J053954 


32-023718 


9 


(5) 


16 


920±0 


030 





850±0 


030 


14.670±0.050 


2 


250±0.060 


14 


750±0 


030 


14 


210±0 


040 


13 


800±0 


050 


05 


39 


54 


32 


-02 


37 


18 


9 


MC 


SOn 


J053906 


64-023805 





16 


950±0 


030 





690±0 


030 


15.253±0.006'^ 


1 


690±0.030 




















05 


39 


06 


64 


-02 


38 


05 





MC 


SOn 


J053934 


33-023846 


8 


SOri 21 (1) 


17 


OlOdzO 


030 





920±0 


030 


14.760±0.050=' 


2 


260±0.060 


14 


760±0 


030 


14 


190±0 


040 


13 


790±0 


050 


05 


39 


34 


33 


-02 


38 


46 


8 


MC 


SOn 


J053908 


94-023958 





SOri 25 (1) 


17 


020d=0 


030 





910±0 


030 


14.700±0.050=' 


2 


320±0.060 


14 


660±0 


030 


14 


140±0 


040 


13 


740±0 


050 


05 


39 


08 


94 


-02 


39 


58 





MC 


SOn 


J053915 


76-023826 


3 


SOri 26 (1) 


17 


120d=0 


030 





890±0 


030 


14.960±0.050=' 


2 


160±0.060 




















05 


39 


15 


76 


-02 


38 


26 


3 


MC 


SOn 


J053940 


58-023912 


4 


(7) 


17 


180±0 


030 





710±0 


030 


15.409±0.007'^ 


1 


780±0.030 


15 


400±0 


050 


14 


670±0 


050 


14 


410±0 


080 


05 


39 


40 


58 


-02 


39 


12 


4 


MC 


SOn 


J053913 


08-023750 


9 


SOri 30 (1) 


17 


300±0 


030 





820±0 


030 


15.250±0.050=' 


2 


040±0.060 


15 


240±0 


040 


14 


750±0 


050 


14 


310±0 


070 


05 


39 


13 


08 


-02 


37 


50 


9 


MC 


SOn 


J054004 


53-023642 





(5) 


17 


680±0 


030 





900±0 


030 


15.400±0.060 


2 


280±0.070 


15 


310±0 


050 


14 


810±0 


050 


14 


270±0 


070 


05 


40 


04 


53 


-02 


36 


42 





MC 



TABLE 2 — Continued 



to 
as 



Name 




prcv. ID. 


I 


I — Z 


J 


I — J 


iMAbS photometry 


K.A.(J2000j 


DijC(J2000j 


Membership 
















J H 


m s) 


(° ' ") 




SOri J053926.86- 


-023656.2 


S Ori 36 (1) 


17.770±0.030 


0.910±0.030 


15.690±0.050'* 


2.080±0.060 


15.460±0.040 14.840±0.050 14.490±0.070 


05 39 26.86 


-02 36 56.2 


MC 


SOriJ054024.79- 


-023810.8 


(7) 


18.160±0.030 


0.880±0.030 


15.710±0.020 


2.450±0.040 




05 40 24.79 


-02 38 10.8 


MC 


SOriJ053936.08- 


-023627.3 


(3) 


18.320±0.030 


0.780±0.040 


16.614±0.016'^ 


1.700±0.040 




05 39 36.08 


-02 36 27.3 


NM 


SOriJ053923.43- 


-024057.5 


SOri 42 (1) 


19.180±0.030 


1.000±0.030 


16.700±0.200<^ 


2.480±0.200 


16.730±0.130 15.920±0.120 15.550±0.210 


05 39 23.43 


-02 40 57.5 


MC 


SOriJ053910.80- 


-023714.6 


SOri 50 (2) 


20.520±0.030 


1.040±0.040 


17.530^10.050=^ 


2.980±0.060 




05 39 10.80 


-02 37 14.6 


MC 


SOriJ054007.23- 


-024333.6 


21.020±0.040 


1.000±0.050 


18.700±0.090= 


2.320±0.100 




05 40 07.23 


-02 43 33.6 


NM 


SOriJ054006.96- 


-023605.0 


(8) 


21.440±0.040 


1.170±0.060 


18.110±0.100 


3.330±0.110 




05 40 06.96 


-02 36 05.0 


MC 


SOriJ053945.02- 


-023334.1 


21.710±0.050 


1.070±0.080 


>19.0 


<2.7 




05 39 45.02 


-02 33 34.1 


NM 



Detector 4 



S Ori J053936 


58- 


-025100 


2 






16 


980±0 


030 





680±0 


030 


15.200±0.006'^ 


1 


790±0.030 


15.240±0.040 


14.680±0.060 


14.360±0.080 


05 


39 


36 


58 


-02 


51 


00 


2 


MC 


SOriJ053922 


25- 


-024552 


4 


(7) 




17 


150±0 


030 





710±0 


030 


15.341±0.006'^ 


1 


810±0.030 


15.320±0.040 


14.830±0.050 


14.410±0.080 


05 


39 


22 


25 


-02 


45 


52 


4 


MC 


SOriJ053923 


19- 


-024655 


7 


SOri 28 


(1) 


17 


230±0 


030 





800±0 


030 


15.220±0.050^ 


2 


010±0.060 


15.330±0.040 


14.780±0.040 


14.340±0.070 


05 


39 


23 


19 


-02 


46 


55 


7 


MC 


SOriJ053921 


66- 


-025403 


4 




17 


290±0 


030 





710±0 


080 


16.461±0.014'^ 





830±0.040 


16.290±0.080 


16.040±0.120 


>15.760 


05 


39 


21 


66 


-02 


54 


03 


4 


NM 


SOriJ053938 


16- 


-024552 


4 


(10) 




17 


360±0 


030 





770±0 


030 


15.560^10.050=^ 


1 


800±0.060 


15.630±0.060 


14.900±0.060 


14.600±0.090 


05 


39 


38 


16 


-02 


45 


52 


4 


MC 


SOriJ053943 


59- 


-024731 


8 


SOri 32 


(1) 


17 


400±0 


030 





840±0 


030 


15.490^10.050=^ 


1 


910±0.060 


15.340±0.050 


14.780±0.060 


14.370±0.080 


05 


39 


43 


59 


-02 


47 


31 


8 


MC 


SOriJ053945 


35- 


-025409 







18 


230±0 


030 


1 


170±0 


090 


16.570±0.080 


1 


660±0.090 


16.750±0.110 


16.000±0.120 


15.510±0.200 


05 


39 


45 


35 


-02 


54 


09 





NM 


SOriJ054001 


65- 


-024558 


3 






18 


710±0 


030 





910±0 


030 


16.760±0.040 


1 


950±0.050 


16.770±0.140 


16.440±0.180 


15.540±0.200 


05 


40 


01 


65 


-02 


45 


58 


3 


MC 


SOriJ053918 


13- 


-025256 


5 


(10) 




18 


890±0 


030 





960±0 


030 


16.230±0.030 


2 


660±0.040 


16.150±0.080 


15.550±0.100 


15.140±0.130 


05 


39 


18 


13 


-02 


52 


56 


5 


MC 


SOriJ053929 


37- 


-024636 


7 


(8) 




19 


810±0 


030 





920±0 


030 


17.160^10.050=^ 


2 


660±0.060 








05 


39 


29 


37 


-02 


46 


36 


7 


MC 


SOriJ054004 


85- 


-025008 


9 




21 


300±0 


050 


1 


020±0 


080 


>18.000 




<3.300 








05 


40 


04 


85 


-02 


50 


08 


9 


NM 


SOriJ053956 


83- 


-025314 


6 






21 


350±0 


040 


1 


120±0 


050 


18.200±0.060'^ 


3 


150±0.070 








05 


39 


56 


83 


-02 


53 


14 


6 


MC 


SOriJ054030 


14- 


-024551 


5 






21 


610±0 


050 


1 


040±0 


080 


19.720±0.230'^ 


1 


890±0.240 








05 


40 


30 


14 


-02 


45 


51 


5 


NM 



R) (J 

IBurningham et al.ll2005r ('8) .Caballcro ct al.ll2004l . l2007i (9) ,Caballcra.2008a flOl .Lodicu ct al..i200a 
^ Photometry from Omega-Prime 
^ Photometry from CAIN cahbrated with 2MASS 
Photometry from UKIDSS 
Photometry from MAGIC 

Good cluster Member Candidate 
Probable Non Member 

OB 

Possibly belonging to the Orion Background population 



References. — (1) [ Bcjar ct al. 199 91 (BZOR) (2) Zapatcro Osorio ct al. 2000 (3) Bcjar ct al. 2001 (BMZO) (4 HZaDatero Osorio et al.ll2002bl (51 IBeiar et al.ll2004"al (6) IKenvon et al.ll2005l (7) 



TABLE 3 
UKIDSS AND IRAC PHOTOMETRY 



UKIDSS 



IRAC/Spitzcr 



ID 



I 

(mag) 



Z 

(mag) 



Y 
(mag) 



J 

(mag) 



H 

(mag) 



K 

(mag) 



[3.6] 
(mag) 



[4.5] 
[(mag) 



[5.4] 
(mag) 



[8.0] 
(mag) 



SOri J053910.02- 
SOriJ053944.33- 
SOriJ053911.40- 
SOriJ053848.10- 
SOriJ053849.29- 
SOriJ053907.60- 
SOriJ053926.77- 
SOriJ053938.50- 
SOriJ053948.26- 
SOriJ053946.46- 



022811.5 
023302.8 
023332.7 
022853.7 
022357.6 
022905.6 
022614.3 
023113.3 
022914.3 
022423.2 



16.080±0.040 
16.250±0.040 
16.330±0.040 
16.380±0.040 
16.410±0.040 
16.920±0.040 
18.250±0.040 
18.510±0.040 
18.520±0.040 
19.740±0.040 



15.504±0.005 
15.581±0.005 
15.687±0.006 
15.650±0.006 
15.851±0.006 
16.201±0.007 
17.633±0.017 
17.870±0.022 
17.881±0.022 
18.890±0.050 



15.044±0.004 
14.902±0.004 
15.057±0.004 
14.991±0.004 
15.241±0.005 
15.553±0.006 
16.888±0.014 
17.285±0.018 
17.079±0.015 
17.870±0.030 



14.533±0.004 
14.282±0.004 
14.437±0.004 
14.392±0.004 
14.536±0.004 
14.874±0.005 
16.224±0.012 
16.590±0.015 
16.382±0.013 
16.986±0.022 



13.990±0.004 
13.788±0.003 
13.904±0.004 
13.862±0.004 
14.115±0.004 
14.299±0.005 
15.688±0.016 
16.061±0.019 
15.834±0.016 
16.400±0.030 



13.706±0.004 
13.433±0.003 
13.581±0.003 
13.488±0.003 
13.524±0.003 
13.928±0.004 
15.261±0.015 
15.719±0.020 
15.366±0.015 
15.850±0.030 



13.37±0.04 
13.24±0.04 
13.30±0.04 
13.08±0.05 
12.76±0.04 
13.54±0.06 

15.26±0.10 
15.01±0.06 
15.29±0.08 



13.51±0.04 
13.18±0.05 
13.20±0.03 
12.75±0.06 
12.52±0.04 
13.60±0.05 
14.78±0.09 
15.22±0.13 
14.91±0.07 
15.09±0.08 



13.41±0.06 
12.99±0.04 
13.10±0.04 
12.38±0.03 
11.94±0.02 
13.43±0.05 
14.30±0.16 
14.70±0.40 
14.85±0.19 
14.89±0.21 



13.25±0.11 
12.87±0.08 
13.02±0.09 
11.77±0.05 
11.58±0.04 
13.57±0.16 
13.63±0.16 
14.20±0.40 

14.15±0.22 



N/N 
N/N 
N/N 
N/Y 
Y/Y 
N/N 
N/ ... 
N/Y 
N/N 
N/N 



TABLE 3 — Continued 



UKIDSS 



IRAC/Spitzer 



ID 




/ 






z 

( ma(r^ 






Y 






J 

Tmair^ 






H 

( ma£r^ 






K 




f3 61 
fmasT^ 


[4 51 
[Tmair^ 


f5 41 
Tmaff^ 


f8 01 
fmasT^ 


Near /Mic 
IR excess 


b Uri JUooyUo 


zl— UzoUiy.y 


20 


320±0 


040 


19 


320±0 


070 


18 


130±0 


040 


17 


185±0 


025 


16 


610±0 


030 


16 


OOOiO 


030 


15.40±0.07 


15.42±0.08 


15.02±0.25 


14.90±0.40 


N/N 






20 


550±0 


040 


19 


480±0 


080 


18 


300±0 


040 


17 


390±0 


030 


16 


880±0 


040 


16 


210±0 


030 


15.52±0.07 


15.57±0.09 


15.20±0.30 




N/N 


o Uri JUooyUo 


bU— UZZOOD.D 


21 


500±0 


050 


20 


470±0 


180 


19 


060±0 


090 


18 


360±0 


070 


17 


900±0 


120 


17 


070±0 


080 


16.50±0.11 


16.40±0.15 


15.80±0.40 




... /Y 


o Kjri JUJ3oy4o 


iz-UzoooO.O 


21 


570±0 


050 
































18.500±0.500 








o Uri JUooo-Lo 


zl— UZz4U / -o 


16 


050±0 


030 


15 


323±0 


005 


14 


677±0 


003 


14 


073±0 


003 


13 


572±0 


003 


13 


207±0 


003 


12.82±0.03 


12.91±0.04 


12.72±0.03 


12.74±0.07 


N/N 


o KJri JUooozo 


DcS— Uzoizi. ( 


16 


530±0 


030 


15 


868±0 


006 


15 


211±0 


005 


14 


592±0 


004 


14 


078±0 


004 


13 


756±0 


004 


13.42±0.04 


13.49±0.04 


13.43±0.05 


13.22±0.10 


N/N 


o Cri JUOoooO 


oo— UzZoZz.Z 


16 


750±0 


030 


16 


009±0 


007 


15 


257±0 


005 


14 


623±0 


004 


14 


157±0 


004 


13 


720±0 


004 


13.29±0.04 


13.38±0.08 


13.19±0.05 


13.28±0.11 


N/N 


o Uri JUooozy 


OZ— UZZ014.Z 


16 


870±0 


030 


16 


157±0 


007 


15 


472±0 


005 


14 


820±0 


005 


14 


327±0 


005 


13 


932±0 


005 


13.48±0.04 


13.52±0.04 


13.50±0.06 


13.45±0.12 


N/N 


b Uri JUooooz 


44-Ui2y57.o 


17 


560±0 


030 


16 


863±0 


012 


16 


078±0 


008 


15 


382±0 


007 


14 


889±0 


008 


14 


490±0 


007 


14.03±0.05 


14.08±0.06 


13.89±0.09 


13.82±0.16 


N/N 


o Uri JUoooiz 


Art noiriQO q 
4U— Uziyoo.o 


17 


640±0 


030 


16 


879±0 


Oil 


16 


089±0 


008 


15 


385±0 


007 


14 


932±0 


008 


14 


483±0 


008 


13.92±0.06 


13.60±0.05 


13.34±0.05 


12.68±0.10 


N/Y 


b Uri JUoooo/ 


oo noonon o 
oo— UizUoy.o 


17 


710±0 


030 


16 


893±0 


012 


16 


159±0 


009 


15 


471±0 


007 


14 


990±0 


009 


14 


567±0 


008 


14.17±0.05 


14.17±0.05 


14.26±0.11 


14.40±0.30 


N/N 


b Uri JUoooio 


oo— Uzlyo4. / 


20 


770±0 


030 


20 


230±0 


170 


19 


380±0 


120 


18 


310±0 


070 


18 


060±0 


130 


17 


500±0 


120 


16.84±0.14 


17.00±0.30 






b Uri JU54UU4 


io— UzUil i .0 


16 


220±0 


030 










































b Uri JUo4UUo 


Oo— UzUDiy.U 


17 


450d=0 


030 


16 


707±0 


010 


15 


767±0 


006 


14 


948±0 


005 


14 


449±0 


005 


13 


962±0 


005 










N/ ... 


b Uri JUooyUo 


io— UzUoOi.4 


18 


400±0 


030 


17 


515±0 


017 


16 


780±0 


013 


15 


996±0 


Oil 


15 


335±0 


Oil 


14 


923±0 


012 










Y/ ... 


b Uri juooyuy 


iU— UzUUZO.o 


18 


840±0 


030 








































b uri juooyio 


no noni i v 
Uz— UzUil ( .0 


19 


700±0 


030 










































b uri JUooooi 


oo— UZU444.D 


20 


240±0 


030 


19 


170±0 


070 


18 


140±0 


040 


17 


280±0 


030 


16 


630±0 


040 


16 


110±0 


030 










N/ ... 


b Uri JUo4UiU 


oo— UzUizY.y 


21 


920±0 


080 


























17 


450±0 


100 










b Uri JUooyio 


yo— U2i4Uo.U 


16 


760±0 


040 


15 


952±0 


006 


15 


281±0 


005 


14 


604±0 


004 


14 


124±0 


004 


13 


702±0 


004 


13.25±0.06 








N/ ... 


b Uri JUooyu ( 


OD— U2iZi4.D 


17 


160±0 


030 


16 


691±0 


010 


15 


860±0 


007 


15 


133±0 


006 


14 


316±0 


005 


13 


713±0 


004 


13.03±0.04 








Y/ ... 


b uri JUooyio 


o^i nooi Kf> T 

zo— UzzioU. ( 


17 


700±0 


030 


17 


151±0 


013 


16 


300±0 


009 


15 


526±0 


008 


15 


014±0 


009 


14 


539±0 


008 


13.79±0.04 


13.66±0.05 


13.06±0.05 


12.64±0.07 


N/Y 


b uri JUooyoo 


riK noi Roo n 
uo— uziDzz.y 


19 


320±0 


030 


18 


590±0 


040 


17 


581±0 


022 


16 


739±0 


017 


16 


223±0 


022 


15 


728±0 


021 


15.06±0.08 








N/ ... 


b uri JUooyio 


nc^ noi fioi Q 

yo— uziozi.o 


20 


540±0 


030 


19 


700±0 


090 


18 


540±0 


060 


17 


510±0 


030 


16 


860±0 


050 


16 


350±0 


040 


15.72±0.08 


15.46±0.16 


15.50±0.30 




N/N 


b Uri JUooyuu 


vn nooi /1 1 Q 
i y— UzZi4i.o 


21 


800±0 


050 








19 


970±0 


200 


18 


360±0 


070 


17 


780±0 


110 


16 


870±0 


070 


16.10±0.09 


15.89±0.11 


15.40±0.30 


14.90±0.40 


... /Y 


b cri JUOO / UD 


ACt nOQ/1 1 O /I 

'-ty— uzo^iy -4 


16 


130±0 


040 


15 


692±0 


006 


15 


283±0 


005 


14 


750±0 


005 


14 


183±0 


004 


13 


908±0 


005 










N/ ... 


b uri JUOvS / 44 


o/i nooc;i q 
Z4— UzZOio.O 


16 


270±0 


040 


15 


731±0 


006 


15 


337±0 


005 


14 


769±0 


005 


14 


143±0 


004 


13 


826±0 


004 


13.690±0.060 


13.670±0.050 


13.840±0.080 


13.570±0.130 


N/N 


b Uri JUoooUy 


DO- UzZoO i .U 


16 


540±0 


040 


16 


056±0 


007 


15 


700±0 


006 


15 


160±0 


006 


14 


494±0 


006 


14 


229±0 


006 


13.950±0.050 


14.150±0.070 


14.130±0.100 


13.810±0.160 


N/N 


b Uri JUooozo 


Oo-Uzoizi. / 


16 


590±0 


040 


15 


868±0 


006 


15 


211±0 


005 


14 


592±0 


004 


14 


078±0 


004 


13 


756±0 


004 


13.42±0.04 


13.49±0.04 


13.43±0.05 


13.22±0.10 


N/N 


b Uri JUoo/il 


Ub— UzZ04U.U 


16 


620±0 


040 


15 


953±0 


006 


15 


370±0 


005 


14 


724±0 


004 


14 


156±0 


004 


13 


843±0 


004 










N/ ... 


b Uri JUoo / ol 


11— UZZoU i .0 


16 


880±0 


040 


16 


192±0 


007 


15 


521±0 


005 


14 


856±0 


005 


14 


335±0 


004 


13 


956ib0 


005 


13.64±0.06 


13.58±0.04 


13.80±0.07 


13.49±0.12 


N/N 


b uri JUoo / oo 




16 


900±0 


040 


16 


287±0 


008 


15 


674±0 


006 


15 


029±0 


005 


14 


488±0 


004 


14 


144±0 


006 


13.72±0.04 


13.92±0.06 


13.68±0.07 


13.61±0.13 


N/N 


b uri JUoo / U / 


Zl— UZoZ l l.Z 


17 


lOOiO 


040 


16 


649±0 


010 


16 


098±0 


008 


15 


498±0 


008 


14 


937±0 


006 


14 


614±0 


008 










N/ ... 


b Uri JUoooio 


i 0— UzdO'l t .1 


17 


llOitO 


040 


16 


588±0 


010 


16 


189±0 


009 


15 


681±0 


008 


15 


082±0 


009 


14 


805±0 


009 


14.590±0.080 


14.650±0.070 


14.540±0.150 


14.280±0.220 


N/N 


b uri JUoo / oo 


Oy— UZooUO.o 


17 


360±0 


040 


16 


667±0 


010 


15 


860±0 


007 


15 


154±0 


006 


14 


655±0 


005 


14 


227±0 


006 


13.62±0.04 


13.58±0.04 


13.14±0.05 


12.33±0.06 


N/Y 


b Uri JUooozl 


oy— UzoooD.Z 


17 


450±0 


040 


16 


772±0 


Oil 


16 


013±0 


008 


15 


317±0 


007 


14 


799±0 


007 


14 


404±0 


007 


13.96±0.07 


13.94±0.05 


13.80±0.11 


13.90±0.19 


N/N 


b Uri JUOo ( U ( 


fil noo'Ti K n 
Dl— Uzz / 10. U 


17 


490±0 


040 


16 


760±0 


Oil 


16 


044±0 


007 


15 


318±0 


006 


14 


790±0 


006 


14 


411±0 


006 










N/ ... 


b Uri JUoo744 


nc nOQQnn c 
Uo— UzooUU.O 


17 


590±0 


040 


17 


115±0 


013 


16 


660±0 


Oil 


16 


067±0 


Oil 


15 


439±0 


010 


15 


139±0 


012 


14.800±0.060 


14.890±0.080 


14.930±0.230 


14.700±0.300 


N/N 


b Uri JUoooio 


nc^ nOQcni q 
yo— UzooUl.o 


18 


990±0 


040 


18 


330±0 


040 


17 


591±0 


024 


16 


926±0 


021 


16 


380±0 


030 


15 


970±0 


030 


15.71±0.11 


15.78±0.12 


15.30±0.30 




N/Y 


b Uri JUooo2U 


nn nooi ni a 
yy— UzolUl.O 


21 


880±0 


070 


























17 


710±0 


130 


15.96±0.14 


15.77±0.13 


15.50±0.40 


15.00±0.40 


... /Y 


S Ori J053822 


59-023325. y 


22 


040±0 


090 
































16.72±0.15 


16.45±0.19 






SOriJ053759 


96-023525.2 


22 


690±0 


130 
































16.84±0.16 


16.87±0.23 








SOriJU53626 


95-021248.3 


16 


610±0 


030 


16 


089±0 


007 


15 


577±0 


005 


14 


962±0 


005 


14 


368±0 


004 


14 


061±0 


005 










N/ ... 


SOriJU53628 


47-022910.4 


16 


670±0 


030 


16 


235±0 


007 


15 


720±0 


006 


15 


085±0 


006 


14 


481±0 


005 


14 


175±0 


006 










N/ ... 


SOriJU53627 


58-022702.1 


17 


350±0 


030 


16 


821±0 


Oil 


16 


236±0 


008 


15 


561±0 


007 


14 


984±0 


006 


14 


632±0 


007 










N/ ... 


SOriJU53648 


44-021736.8 


17 


640±0 


030 


16 


985±0 


013 


16 


272±0 


008 


15 


566±0 


007 


15 


068±0 


007 


14 


674±0 


008 










N/ ... 


SOriJU53636 


45-021617.1 


18 


330d=0 


030 


17 


757±0 


022 


17 


062±0 


014 


16 


430±0 


013 


15 


897±0 


013 


15 


543±0 


017 










N/ ... 


SOriJU53624 


43-022451.2 


20 


640±0 


030 


19 


990±0 


140 


18 


850±0 


060 


17 


790±0 


040 


17 


050±0 


040 


16 


370±0 


030 










Y/ ... 


SOriJU53612 


63-022823.9 


21 


060±0 


040 








19 


540±0 


120 


18 


270±0 


060 


17 


500±0 


050 


16 


980±0 


060 










N/ ... 


SOriJU53645 


96-023449.6 


21 


370±0 


050 




















18 


670±0 


160 


17 


770±0 


140 










SOriJU53622 


80-023324.2 


21 


420±0 


050 








20 


130±0 


200 


19 


340±0 


170 


18 


560±0 


140 


17 


460±0 


100 










N/'.'.. 


SOriJU53624 


10-021441.3 


21 


570±0 


050 


20 


590±0 


210 


19 


330±0 


090 


18 


410±0 


070 


17 


780±0 


060 


17 


170±0 


070 










N/ ... 


SOriJU53614 


20-022523.9 


21 


760±0 


060 




















18 


880±0 


200 


17 


760±0 


150 








to 
-J 



TABLE 3 — Continued ^ 

00 



UKIDSS 



IRAC/Spitzer 



ID 






/ 






z 

(mag] 






Y 
(mag^ 






J 

(mag^ 






H 

(mag) 






K 
(mag^ 




b Uri JUooToo 


OO— UzUooi 


7 


16 


740±0 


030 


16 


033±0 


007 


15 


423±0 


005 


14 


779±0 


005 


14 


256±0 


004 


13 


885±0 


004 


o Kjri JUoo ( zz 


OO— U2UOOO 


9 


17 


190±0 


030 


16 


607±0 


009 


16 


169±0 


008 


15 


586±0 


007 








14 


667±0 


008 


o Uri JUoo74i 


00— UzUooY 


8 


17 


620±0 


030 


16 


969±0 


012 


16 


406±0 


009 


15 


739±0 


008 


15 


185±0 


007 


14 


866±0 


009 


o Uri JUoooi4 


io— U2Uio7 


1 


17 


770±0 


030 


16 


997±0 


012 


16 


335±0 


010 


15 


672±0 


009 


15 


149±0 


Oil 


14 


760±0 


010 


b Uri JUoooio 


57— U2Uyio 


2 


17 


870±0 


030 


17 


179±0 


014 


16 


573±0 


Oil 


15 


875±0 


010 


15 


381±0 


013 


15 


003±0 


012 


b Uri JUoo744 


io— U21io7 





18 


270±0 


030 


17 


605±0 


018 


17 


116±0 


015 


16 


424±0 


013 


15 


872±0 


012 


15 


482±0 


016 


b Uri JUOOOZD 


oO— UzUOOo 


8 


19 


140±0 


030 


18 


220±0 


030 


17 


275±0 


020 


16 


428±0 


015 


15 


885±0 


020 


15 


393±0 


017 


b Uri JUoo / 4y 


oy— UzUoZU 


8 


19 


930±0 


040 


19 


llOitO 


060 


18 


920±0 


060 


18 


430±0 


070 


17 


730±0 


060 


17 


590±0 


110 


b Uri JUoo/ 14 


4U— UzlUz4 


7 


21 


370±0 


060 








19 


910±0 


150 


19 


310±0 


150 


18 


610±0 


140 


17 


820±0 


140 


b Uri JUooozD 


4y— UiUyzo 


7 


21 


530±0 


060 








19 


080±0 


090 


18 


250±0 


070 


17 


490±0 


080 


16 


850±0 


060 


b Uri JUoooU4 


^Z— UzUioo 





21 


740±0 


050 
































b Uri JUoo ( io 


41— Uzloo ( 


1 


17 


070±0 


030 


16 


464±0 


008 


15 


975±0 


007 


15 


343±0 


006 


14 


796±0 


005 


14 


467±0 


007 


b Uri JUoo/z4 


4/— UzlooO 


5 


17 


050±0 


030 


16 


423±0 


008 


15 


830±0 


006 


15 


145±0 


006 


14 


552±0 


005 


14 


219±0 


006 


b Uri JUOo / oy 


DO— UzloZO 


9 


17 


550±0 


030 


16 


895±0 


Oil 


16 


118±0 


007 


15 


406±0 


007 


14 


878±0 


006 


14 


472±0 


007 


b Uri JUoooiz 


/in nmnQO 
4U— Uziyoo 


8 


17 


620±0 


030 


16 


879±0 


Oil 


16 


089±0 


008 


15 


385±0 


007 


14 


932±0 


008 


14 


483±0 


008 


b Uri JUOo /UO 


1 7 nool no 
1 / — UzziUy 


4 


17 


790±0 


030 


17 


081±0 


014 


16 


275±0 


008 


15 


551±0 


007 


15 


175±0 


007 


14 


672±0 


008 


b uri JUOo / oy 


Qn noi AQn 
oy— UZi4oU 


2 


18 


140±0 


030 


17 


531±0 


017 


17 


046it0 


014 


16 


352±0 


012 


15 


808±0 


012 


15 


431±0 


015 


b uri JUOo / ol 


Qn noi dQA 
oy— UZ1D04 


6 


19 


630±0 


030 


18 


930±0 


050 


18 


050±0 


030 


17 


320±0 


030 


16 


800±0 


030 


16 


410±0 


040 


b Uri JUooTlo 


OO noi o /I d 

zz— Uzlz44 


2 


19 


720±0 


030 


19 


070±0 


060 


18 


250±0 


030 


17 


490±0 


030 


16 


880±0 


030 


16 


450±0 


040 


b Uri JUoo7i4 


QQ nool no 
OO— UZziUz 


7 


20 


200±0 


050 


19 


810±0 


130 


19 


270±0 


090 


19 


030±0 


120 


18 


270±0 


110 


18 


450±0 


240 


b Uri JUOo ( -L ( 


A Q nOOQI '7 

4o— UZZol / 


2 


21 


260±0 


080 




















19 


140±0 


230 








b uri JUoo ( OO 


on nooi OQ 

yy— uzzizo 


8 


21 


420±0 


030 








20 


495±0 


300 


19 


880±0 


240 


18 


920±0 


190 








b uri JUOo ( OO 


c^Q noi QnQ 
OO— UZioUo 


2 


21 


980±0 


080 
































b uri JUOo / 4Z 


1 nQni Qo 
10— UoUioZ 





16 


090±0 


040 


15 


558±0 


005 


15 


066±0 


004 


14 


484±0 


004 


13 


946±0 


004 


13 


628±0 


004 


b Uri JUoo/ 41 


0/1 nont^/ic^ 
z4— UoUo4o 


5 


17 


700±0 


040 


16 


999±0 


012 


16 


222±0 


008 


15 


522±0 


007 


15 


052±0 


008 


14 


649±0 


009 


b Uri JUOo / zi 


o4— UoUOOl 


4 


21 


390±0 


050 








19 


150±0 


070 


18 


120±0 


040 


17 


300±0 


060 


16 


600±0 


050 


b Uri JU0vSdU4 


nn no/i/icTQ 
Uy— UZ440O 


1 


18 


040±0 


030 


17 


412±0 


016 


16 


666±0 


Oil 


15 


998±0 


010 


15 


478±0 


009 


15 


027±0 


012 


b Uri JU0o004 


4 /— UZ040O 





19 


460±0 


030 


18 


830±0 


050 


17 


910±0 


030 


17 


175±0 


024 


16 


610±0 


030 


16 


210±0 


040 


b Uri JUOouUl 


Qn nQnonn 
oU— UoUZUU 


9 


20 


290±0 


030 


19 


650±0 


110 


18 


430±0 


040 


17 


232±0 


025 


16 


640±0 


040 


16 


160±0 


040 


b Uri JUoo/O / 


/i(? noQO/1/1 
4d— Uzoo44 


5 


16 


160±0 


030 


15 


516±0 


005 


14 


811±0 


004 


14 


172±0 


003 


13 


699±0 


003 


13 


353±0 


003 


b Uri JUOoDOO 


n'z noQ 1 n 
U / — UZooiy 


4 


17 


080d=0 


030 


16 


457±0 


009 


15 


691±0 


006 


15 


043dz0 


006 


14 


540±0 


005 


14 


174±0 


006 


b uri JUOo / OZ 


nv noQfin/1 


6 


17 


190±0 


030 


16 


524±0 


009 


15 


811±0 


006 


15 


172±0 


006 


14 


645±0 


005 


14 


276±0 


006 


b Uri JUOo /UU 


Qn noQQc^c; 
oy -UZoooO 


6 


17 


430±0 


030 


16 


830±0 


Oil 


16 


146±0 


008 


15 


488±0 


008 


14 


913±0 


006 


14 


584±0 


008 


b Uri JUoo/ ob 


A Q no A'i 

4o— Uz4l00 


7 


17 


790±0 


030 


17 


054±0 


012 


16 


202±0 


008 


15 


504±0 


007 


15 


031±0 


007 


14 


580±0 


008 


b Uri JU0oD4U 


vi no/iooQ 
i 1— UZ4ZZO 


2 


18 


300±0 


030 


17 


618±0 


018 


16 


854±0 


013 


16 


141±0 


012 


15 


571±0 


Oil 


15 


164±0 


012 


b Uri JUoo/ iU 


c\ci no /I Qn 1 
UO— Uz4oUi 


4 


19 


960±0 


030 


19 


170±0 


060 


17 


920±0 


030 


17 


012±0 


023 


16 


390±0 


022 


15 


890±0 


024 


b uri JUOo /^OU 


1 o no/lni K 
iZ— UZ4U10 


3 


21 


OOOitO 


040 








19 


710±0 


150 


18 


540±0 


080 


17 


840±0 


080 


17 


660±0 


120 


b uri JUoo /^ zo 


QQ nOQ/IQO 

OO— UZo4oZ 


1 


21 


070±0 


040 


20 


480±0 


190 


19 


150±0 


090 


18 


300±0 


070 


17 


660±0 


060 


17 


010±0 


060 


b Uri JUooTio 


0*7 nO/ln/1'7 
y7— Uz4y47 


4 


18 


890±0 


030 


18 


250±0 


030 


17 


311±0 


019 


16 


544±0 


016 


16 


008±0 


016 


15 


548±0 


019 


b Uri JUooDOD 


Qi no/itioc 
ol— Uz4dzO 


2 


20 


670±0 


030 


19 


880±0 


110 


18 


570±0 


050 


17 


500±0 


030 


16 


910±0 


030 


16 


300±0 


030 


S Ori J054010 


09-030147 


4 


16 


400±0 


040 


15 


804±0 


006 


15 


377±0 


005 


14 


774±0 


005 


14 


258±0 


005 


13 


940±0 


005 


SOriJ053922 


14-030329 


3 


16 


800±0 


040 


16 


206±0 


008 


15 


698±0 


006 


15 


094±0 


006 


14 


508±0 


006 


14 


174±0 


006 


SOriJ053944 


53-025959 





20 


750±0 


040 


19 


980±0 


120 


18 


990±0 


060 


18 


llOitO 


050 


17 


620±0 


060 


17 


020±0 


070 


SOriJ054006 


11-030155 


7 


21 


700±0 


070 


20 


390±0 


210 


























SOriJ053852 


40-025339 


6 


16 


640±0 


030 


16 


072±0 


007 


15 


617±0 


006 


15 


059±0 


006 


14 


493±0 


005 


14 


195±0 


006 


SOriJ053851 


00-024913 


9 


16 


790±0 


030 


16 


149±0 


007 


15 


620±0 


006 


15 


044±0 


005 


14 


424±0 


005 


14 


106±0 


005 


SOriJ053828 


96-024847 


3 


16 


860±0 


030 


16 


231±0 


008 


15 


506±0 


005 


14 


857±0 


005 


14 


333±0 


005 


13 


908±0 


004 


SOriJ053820 


90-025128 


1 


16 


890±0 


030 


16 


211±0 


008 


15 


436±0 


005 


14 


799d=0 


005 


14 


314±0 


005 


13 


883±0 


004 


SOriJ053847 


15-025755 


7 


16 


910±0 


030 


15 


987±0 


007 


15 


106±0 


004 


14 


400±0 


004 


13 


928±0 


004 


13 


489±0 


004 


SOriJ053816 


04-030126 


5 


16 


950±0 


030 


16 


393±0 


009 


15 


889±0 


007 


15 


259±0 


006 


14 


702±0 


007 


14 


376±0 


008 


SOriJ053820 


88-024613 


2 


17 


250±0 


030 


16 


514±0 


009 


15 


750±0 


006 


15 


102±0 


006 


14 


629it0 


006 


14 


210±0 


006 


SOriJ053837 


04-024550 


1 


17 


380±0 


030 


16 


765±0 


Oil 


16 


255±0 


009 


15 


631±0 


008 


14 


862±0 


007 


14 


523±0 


007 


SOriJ053853 


82-024458 


9 


17 


680±0 


030 


16 


888±0 


Oil 


16 


122±0 


008 


15 


439±0 


007 


14 


949±0 


008 


14 


546±0 


007 



[3.6] 
(mag) 



[4.5] 

[(mag) 



[5.4] 
(mag) 



[8.0] 
(mag) 



14.51±0.06 
15.20±0.06 



16.220±0.100 
18.40±0.50 



13.99±0.05 
13.92±0.06 

15.050±0.060 
16.07±0.09 



18.200±0.400 



12.86±0.03 
13.85±0.05 
14.13±0.06 



17.04±0.16 
16.60±0.12 
15.08±0.07 



13.980±0.110 
13.880±0.040 
13.17±0.03 
13.39±0.05 



13.85±0.05 
13.430±0.120 
14.10±0.05 



14.09±0.04 
13.60±0.05 

15.230±0.080 
16.12±0.13 



12.87±0.04 
13.94±0.05 
14.14±0.05 



17.20±0.30 
16.27±0.13 
15.19±0.08 



13.960±0.080 

16.62±0.18 

13.880±0.050 

13.930±0.050 
12.96±0.04 
13.43±0.04 
12.74±0.05 

14.120±0.060 
13.77±0.05 

13.510±0.120 
14.19±0.05 



13.92±0.09 
13.34±0.05 

14.900±0.200 
15.60±0.40 



12.76±0.04 
13.76±0.06 
13.98±0.09 



15.60±0.40 
15.09±0.24 



13.910±0.090 
13.640±0.070 
12.54±0.03 
13.28±0.05 



13.70±0.07 
13.700±0.090 
13.90±0.08 



13.89±0.18 
12.68±0.10 

15.000±0.500 



N/ 
N/ 
N/ 
N/ 
N/ 
N/ 
N/ 



N/ 

N/ 

N/ 
N/N 
N/Y 

N/ .. 
N/N 
N/Y 

N/ .. 





N/ .. 


12.83±0.10 


N/ .. 




N/ .. 




N/ .. 




N/ .. 




N/ .. 




N/ .. 


12.06±0.06 


N/Y 




N/ .. 


13.66±0.12 


N/N 




N/ .. 


14.05±0.18 


N/N 




N/ .. 




N/ .. 


14.90±0.40 


Y/Y 




N/N 




N/ .. 




N/ .. 


14.030±0.210 


N/ .. 




N/ .. 


13.760±0.150 


N/N 


13.900±0.180 


N/N 


11.91±0.05 


N/Y 


13.35±0.11 


N/N 


11.54±0.06 


N/ .. 


14.000±0.200 


N/ .. 


13.49±0.14 


N/N 


13.380±0.150 


Y/N 


13.92±0.21 


N/N 



TABLE 3 — Continued 



UKIDSS 



IRAC/Spitzer 





ID 






/ 






z 

( ma(r^ 






Y 






J 

Tmair^ 






H 

( ma£r^ 






K 




f3 61 




[4.5] 

[(mag) 


f5 41 
( tciflq:} 




f8 01 
fmasri 




Near /Mic 
IR excess 


SOri 


JUOocSz ( 




6 


17 


950±0 


030 


17 


121±0 


014 


16 


293±0 


009 


15 


574±0 


007 


15 


051±0 


009 


14 


599±0 


009 


















N/ ... 


SOri 


JUoooZ 1 


1 Q riQClA Ad 
io— UoU44D 


4 


18 


920±0 


060 


18 


230±0 


030 


17 


571±0 


022 


16 


883±0 


019 


16 


440±0 


030 


15 


990±0 


030 


















N/ ... 


SOri 


JUaoo4U 


oc5— UoU4Uo 


2 


19 


440±0 


030 


18 


850±0 


060 


17 


910±0 


030 


17 


200±0 


030 


16 


650±0 


040 


16 


120±0 


040 


















Y/ ... 


SOri 


JUooozo 


Oy— U240OD 


3 


19 


540±0 


030 


18 


750±0 


050 


17 


555±0 


023 


16 


752±0 


018 


16 


241±0 


024 


15 


690±0 


020 


15.06±0 


07 


io.i4±U 


U7 


15.08±0 


24 


14.70±0 


30 


N/N 


SOn 


JUJ3oo4y 


oc5— U24yao 


3 


20 


190±0 


030 


19 


150±0 


070 


18 


lOOitO 


040 


17 


210±0 


030 


16 


620±0 


030 


16 


060±0 


030 


15.43±0 


07 


1 K f? 1 n 
io.o ( itU 


1 c\ 
iU 


14.76±0 


17 


14.08±0 


21 


N/Y 


SOn 


JUoocSoU 


4U— UoUuOD 





20 


960±0 


040 








19 


240±0 


090 


18 


220±0 


060 


17 


670±0 


100 


16 


990±0 


080 


















Y/ ... 


SOn 


JUOoozo 


1 o no/l Qno 


8 


20 


990±0 


040 


19 


780±0 


110 


18 


920±0 


070 


17 


920±0 


050 


17 


250±0 


060 


16 


610±0 


050 


15.89±0 


10 


1 c\ ni 1 n 


1 Q 

io 


15.70±0 


50 






Y/N 


SOn 


JUooc541 


HQ no c^m /I 





21 


430±0 


040 








20 


080±0 


210 


19 


180±0 


140 


18 


500±0 


180 


18 


460±0 


250 


17.40±0 


30 


1 1 on 1 n 
i / .oUztU 


Kf\ 
OU 










SOn 




1 1— UoUUzo 


3 


21 


940±0 


030 








20 


lOOitO 


190 


18 


820±0 


100 


17 


800±0 


110 


17 


360±0 


110 






io.o iU±U 


i70 






15.000±0 


500 


N/ ... 


SOn 


Tnc; on i i 


4U— Uzoooz 


7 


16 


330±0 


030 


15 


687±0 


006 


15 


057±0 


004 


14 


437±0 


004 


13 


904±0 


004 


13 


581±0 


003 


13.30±0 


04 


1 Q on_Ln 


03 


13.10±0 


04 


13.02±0 


09 


N/N 


SOn 


JU0oy44 


QQ noQQno 


8 


16 


280±0 


030 


15 


581±0 


005 


14 


902±0 


004 


14 


282±0 


004 


13 


788±0 


003 


13 


433±0 


003 


13.24±0 


04 


io. iodzU 


UO 


12.99±0 


04 


12.87±0 


08 


N/N 


SOn 


Tn c; on i c; 


iU— Uz4U4 1 


6 


16 


700±0 


030 


16 


019±0 


007 


15 


239±0 


005 


14 


586±0 


004 


14 


068±0 


004 


13 


684±0 


004 


13.22±0 


08 


i3.45dz0 


04 


13.17±0 


05 


13.15±0 


11 


N/N 


SOn 




/in noQQQc^ 
4y— Uzoooo 


4 


16 


800±0 


030 


16 


081±0 


007 


15 


357±0 


005 


14 


722±0 


005 


14 


209±0 


004 


13 


836±0 


004 


13.51±0 


04 


1 '3 on 1 n 
io.oy±U 


uo 


13.40±0 


05 


13.26±0 


11 


N/N 


S Or- 


T n IX o n A 




9 


16 


920±0 


030 


16 


177±0 


007 


15 


376±0 


005 


14 


692±0 


005 


14 


195±0 


005 


13 


799±0 


004 


13.38±0 


05 


1 Q /I n_Ln 
io.4U±U 


05 


13.39±0 


06 


13.30±0 


10 


N/N 


son 


JUooyUD 


04— UzooUo 





16 


950±0 


030 


16 


324±0 


008 








15 


253±0 


006 








14 


388±0 


007 


13.240±0 


140 


i4.Z0UitU 


Uf5U 


13.960±0 


080 


13.900±0 


190 


... /N 


SOn 


Tnfx QnQ/i 
J Uooyo4 




8 


17 


OlOiO 


030 


16 


197±0 


007 


15 


375±0 


005 


14 


686±0 


004 


14 


199±0 


004 


13 


800±0 


004 


13.29±0 


04 


1 Q on 1 n 
ivS.zyitU 


HQ 

Uo 


13.29±0 


05 


13.14±0 


10 


N/N 


SOn 


JUooyUo 


n/1 noQnP^Q 
y4— UzoyDo 





17 


020±0 


030 


16 


282it0 


008 


15 


367±0 


005 


14 


644±0 


004 


14 


156±0 


004 


13 


730±0 


004 


13.33±0 


05 


1 Q OA 1 n 

io.o4ztU 


Uo 


13.35±0 


06 


13.13±0 


10 


N/N 


SOn 


Tnc oni c 
JUooyio 


YD— UzoozD 


3 


17 


120±0 


030 


16 


346±0 


008 


15 


617±0 


006 


14 


949±0 


005 


14 


442±0 


005 


14 


054±0 


005 


13.60±0 


07 


i3.57di0 


U7 


13.50±0 


06 


13.49±0 


14 


N/N 


SOn 


Tnc on A n 
JUooy4U 


Oo— Uzoyiz 


4 


17 


180±0 


030 


16 


577±0 


009 


16 


045±0 


008 


15 


409±0 


007 


14 


713±0 


006 


14 


388±0 


007 


14.110±0 


060 


1/1 11 n_Ln 
i4.iiUdiU 


050 


13.980±0 


100 


14.170±0 


250 


Y/N 


SOn 


JUooyio 


Uc5— Uzo / OU 


9 


17 


300±0 


030 


16 


628±0 


010 


15 


885±0 


007 


15 


214±0 


006 


14 


743±0 


007 


14 


325±0 


006 


13.80±0 


04 


1 Q Tn 1 n 
io. / UiLU 


Uo 


13.29±0 


05 


12.58±0 


05 


N/Y 


SOn 


JUo4UU4 


oo— U2JD4Z 





17 


680±0 


030 


16 


846±0 


Oil 


15 


987±0 


007 


15 


283±0 


007 


14 


752±0 


007 


14 


285±0 


006 


13.66±0 


05 


1 Q /I '7 1 n 
io.4r iLU 


C\A 

U4 


12.97±0 


04 


12.19±0 


05 


N/Y 


SOn 


JUooyzD 


OD— 


2 


17 


770±0 


030 


17 


004±0 


012 


16 


134±0 


008 


15 


434±0 


007 


14 


921±0 


008 


14 


470±0 


007 


13.71±0 


04 


1 Q g*? 1 n 
io.o ( iLU 


Uo 


13.12±0 


04 


12.38±0 


06 


N/Y 


SOn 


JUo4Uz4 


/y— UzoSiU 


8 


18 


160±0 


030 


17 


360±0 


016 


16 


460±0 


010 


15 


769±0 


009 


15 


243±0 


Oil 


14 


734±0 


009 


















N/ ... 


SOn 


juooyoD 


no noQfjo'7 
Uc5— UzoDx / 


3 


18 


320±0 


030 


17 


815±0 


022 


17 


283±0 


018 


16 


614±0 


016 








15 


617±0 


019 


11.980±0 


030 


1 O 1 A(\-\-(\ 

iZ.i4UiLU 


UoU 


11.930±0 


030 


12.040±0 


050 


Y/N 


SOn 


juooyzo 


4o— Uz4Uo / 


5 


19 


180±0 


030 


18 


240±0 


030 


17 


259±0 


018 


16 


483±0 


014 


15 


906±0 


017 


15 


442±0 


016 


14.90±0 


06 


1 A cc_i_n 

i4.00ltU 


UO 


14.11±0 


10 


13.30±0 


13 


N/Y 


SOn 


JUOoyiU 


Qn noQ'71 /I 
c5U— Uzo ( 14 


6 


20 


520±0 


030 


19 


560±0 


090 


18 


400±0 


050 


17 


480±0 


030 


16 


850±0 


040 


16 


300±0 


030 


15.63±0 


08 


1 Q/1 1 n 


1 1 

ii 


15.60±0 


40 






N/N 


SOn 


JU04UU / 


OQ nO/lQQQ 


6 


21 


020±0 


040 


20 


160±0 


150 


19 


414±0 


120 


18 


700d=0 


090 


18 


250±0 


150 


18 


090±0 


180 






T A QC\f\-\-f\ 

14.oUU±U 


oUU 










N/ ... 


SOn 


Trip; A r\r\i-i 
JUo4UUo 


c\ci noQ^^nc^ 





21 


440±0 


040 


20 


460±0 


200 


19 


090±0 


090 


18 


090±0 


060 


17 


270±0 


070 


16 


690±0 


050 


15.92±0 


09 


16.17dz0 


i5 










Y/ ... 


SOn 


Tn c; on a t: 
JU5oy45 


no noQQQ/i 


1 


21 


710±0 


050 
































18.500±0 


500 














SOn 


J053936 


58-025100 


2 


16 


980±0 


030 


16 


380±0 


008 


15 


822±0 


007 


15 


200±0 


006 


14 


629±0 


006 


14 


314±0 


006 


13.960±0 


050 


14.020±0 


060 


13.930±0 


090 


13.590±0 


140 


N/N 


SOn 


J053922 


25-024552 


4 


17 


150±0 


030 


16 


596±0 


009 


15 


996±0 


007 


15 


341±0 


006 


14 


790±0 


007 


14 


461±0 


007 


14.300±0 


080 


14.140ib0 


060 


14.000±0 


090 


14.100±0 


250 


N/N 


SOn 


J053923 


19-024655 


7 


17 


230±0 


030 


16 


595±0 


009 


15 


892±0 


007 


15 


210±0 


006 


14 


720±0 


007 


14 


353±0 


006 


13.92±0 


05 


13.96ib0 


05 


13.84±0 


08 


14.06d=0 


22 


N/N 


SOn 


J053921 


66-025403 


4 


17 


290±0 


030 


16 


983±0 


012 


16 


814±0 


013 


16 


461d=0 


014 


16 


068±0 


021 


15 


970±0 


030 


15.860±0 


090 


16.070ib0 


120 


15.900±0 


500 






N/N 


SOn 


J053943 


59-024731 


8 


17 


400±0 


030 


16 


766±0 


010 


15 


977±0 


007 


15 


316±0 


006 


14 


822±0 


007 


14 


422±0 


007 


13.94±0 


05 


13.98ib0 


05 


13.81±0 


08 


13.70±0 


16 


N/N 


SOn 


J053938 


16-024552 


4 


17 


360±0 


030 


16 


857±0 


010 


16 


222±0 


008 


15 


604±0 


008 


15 


047±0 


009 


14 


714±0 


008 


14.25±0 


07 


14.15ib0 


06 


14.08±0 


10 


14.16±0 


23 


N/N 


SOn 


J053945 


35-025409 





18 


230±0 


030 


17 


740it0 


019 


17 


278±0 


018 


16 


688±0 


016 


16 


013±0 


020 


15 


651±0 


019 


15.36±0 


07 


15.53zb0 


10 


15.06±0 


21 


15.00±0 


50 


Y/N 


SOn 


J05400i 


65-024558 


3 


18 


710±0 


030 


18 


190±0 


030 


17 


519±0 


023 


16 


877±0 


020 


16 


200±0 


023 


15 


799±0 


023 


15.50±0 


07 


15.55ib0 


10 


15.30±0 


30 


15.30±0 


50 


Y/N 


SOn 


J0539i8 


13-025256 


5 


18 


890±0 


030 


17 


951±0 


023 


16 


981±0 


015 


16 


177±0 


Oil 


15 


769±0 


016 


15 


266±0 


014 


14.47±0 


05 


14.31ib0 


05 


14.07±0 


10 


13.36±0 


13 


N/Y 


SOn 


J053929 


37-024636 


7 


19 


810±0 


030 


19 


020±0 


050 


17 


960±0 


030 


17 


069±0 


022 


16 


470±0 


030 


15 


990±0 


030 


15.43±0 


09 


15.53ib0 


12 


15.60±0 


40 






N/N 


SOn 


J054004 


85-025008 


9 


21 


300±0 


050 
















































SOn 


J053956 


83-025314 


6 


21 


350±0 


040 


20 


430±0 


200 


19 


160±0 


100 


18 


200±0 


060 


17 


750±0 


100 


17 


180±0 


080 


16.56±0 


13 


16.48ib0 


23 


15.90±0 


50 


14.40±0 


30 


N/Y 


SOn 


J054030 


14-024551 


5 


21 


610±0 


050 














19 


720±0 


230 








18 


270±0 


220 


















N/ ... 



to 

CO 



30 



TABLE 4 

Comparison of the J-band photometry of CAIN and Omega-Prime 
WITH 2MASS and UKIDSS. 





Average 


Error Std. dev. 


Num. 


Average"* 


Error** Std. dev.^ 


Num.^ 




mag 


mag 


mag 


(obj.) 


mag 


mag 


mag 


(obj.) 


J(CAIN)-J{2MASS) 


0.014 


0.020 


0.110 


31 


0.014 


0.020 


0.110 


31 


J(CAIN)-J(UKIDSS) 


0.031 


0.019 


0.150 


68 


0.002 


0.018 


0.140 


59 


J(Omega)-J(2MASS) 


0.002 


0.015 


0.090 


35 


-0.014 


0.011 


0.060 


33 


J(Omega)-J(UKIDSS) 


0.050 


0.013 


0.080 


41 


0.030 


0.009 


0.050 


37 


Estimated quantities after discarding objects tliat deviate by 


more tiian three times tiieir error bars. 












TABLE 5 










Estimated number of late M and L field dwarf cxjntaminants. 






AI 


M5-M6 


M6-M7 


M7-M9 


M9-L0 L0-L4 


All 






(mag) 












Sp. Type 






16-17 


0.3 


0.1 


0.0 


0.0 


0.0 


0.4 






17-18 


1.3 


0.4 


0.0 


0.0 


0.0 


1.7 






18-19 


2.6 


1.7 


0.2 


0.0 


0.0 


4.5 






19-20 




3.7 


0.7 


0.1 


0.0 


4.5 






20-21 






2.7 


0.5 


0.2 


3.4 






21-22 






0.3 


1.8 


0.7 


2.8 






All 


4.2 


5.9 


3.9 


2.4 


0.9 


17.3 







